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The North American Number 


In the issue of Narurat History for January—February, 1925, a 
return will be made to our homeland. In the successive numbers of 
1924 some of the wonders that lie beyond our shores were brought to the 
attention of the reader, but the marvels of nature that are a part of our 
North American heritage have a more intimate appeal. We return 
froma journey of twelve months, with our interest quickened, it is to be 
hoped, for the activities of nature that are going on at our very door. 


We say ‘‘door,” but the word is misleading. We live in a mansion 
with many doors. At one extreme these open upon the Arctic tundra, 
at the other upon a region of tropical warmth. And some of our doors 
even lead to the remote past, when a fauna now extinct was in posses- 
sion of the land. Through one of these portals Prof. Henry Fair- 
field Osborn will conduct the reader to the age when the mastodon 
was a dominant form of life. Through another door, opened by Mr. 
Alfred M. Bailey of the Colorado Museum of Natural History, the 
reader will view the snowy owl in its northern home. 


In an article contributed by Prof. Frank G. Speck, of the University 
of Pennsylvania, acquaintance will be made with the dogs of the Labra- 
dor Indians. Mr. Ludlow Griscom, of the Museum’s department of 
birds, will tell of a recent visit to the coastal prairies of southern Texas, 
with their interesting bird life. Mrs. N. C. Nelson will describe how 
phoenix-like two hundred fragments of Indian pottery took shape as a 
beautiful bowl. An account of the celebration of the Navajo Night 
Chant, as depicted in the recently installed groups in the American Mu- 
seum, will be contributed by Dr. P. E. Goddard, curator of ethnology. 
Mr. William M. Savin will offer some interesting observations on the 
social wasps. The story how the yellow warbler escapes the respon- 
sibilities of foster parenthood that the cowbird tries to thrust upon it, 
will be told by Charles Macnamara. Mr. Karl P. Schmidt, of the 
Field Museum of Natural History, will trace the origin and growth of 
the curious “hoop snake” story. 


The articles above mentioned are a few of those presenting various 
aspects of North America, but others no less attractive in subject 
matter will also find place. 








A LARGE CHOPPER OF EARLY CHELLEAN AGE 
It was found upon the foreshore site at Cromer and is here reproduced natural size 
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Tertiary Man in England 


By J. 


HE whole series of strata forming 
the earth’s crust 
divided by geologists into four 


has been 
great periods—the Primary, Secondary, 
Tertiary, and Quaternary. Each of 
these divisions is made up of a number 
of sub-periods, ranging from the most 
ancient Archzean, the first sub-division 
of the Primary, to that of the Late 
Pleistocene, which is the last 
division of the Quaternary. In geologi- 
cal parlance the present is termed the 
Recent Period, and, going back in time, 
we find in successive order, the 
Pleistocene, Pliocene, Miocene, Oligo- 
cene and the Eocene epochs. Below 
the Eocene is the chalk which marks 
the passage from the Tertiary to the 
Secondary Period. 

In England no evidence has been 
found of man’s presence in deposits 
older than those referable to the 
Pliocene, so that there is no need in 
this article to deal with any strata of 
pre-Pliocene date. It is now many 
years since man’s existence in the 
or Quaternary, became 
generally accepted, and a large and 
ever-increasing number of scientific 
people now believe that human beings 
were present on this earth during the 
latter part of the preceding period, the 
Tertiary. It is the purpose of this 
article to give a description of some of 
the flaked flints of Pliocene age that 
have been found in England and that 
have convinced many competent ob- 
servers that man existed in the 
Tertiary Period. 

rhe general opinion upon the ques- 


sub- 


Pleistocene, 


REID MOIR 


tion of the antiquity of man obtaining 
among English scientific men prior to 
the above-mentioned discoveries was 
that the well-known Paleolithic flint 
implements of pointed and oval form, 
found usually in the terrace gravels of 
existing river valleys, represented the 
earliest efforts of man to shape flints 
intentionally. It 
what remarkable that this view should 


is, however, some- 


have ever received such widespread 
acceptance. The earliest Paleolithic 
implements exhibit evidences of con- 
siderable skill in flint-flaking, and it 
was unreasonable to regard such well- 
made artefacts as representing man’s 
first attempts at implement-making. 
The results of the researches in the 
Pliocene deposits of England, and espe- 
cially those conducted in recent years 
in East Anglia, have gone far to show 
the justice of the foregoing criticism, 
and appear to have provided arche- 
ologists with the long-looked-for types 
leading up from the most simple arte- 
fact to the earliest, though elaborately 
flaked, palzolith, and to demonstrate 
a slow but continuous improvement in 
the art of flint-flaking. 
THE EOLITHS 

In the year 1889 the late Sir Joseph 

Prestwich—one of England’s greatest 


KENTIAN 


geologists—made known to the scien- 
tific world the nature of the flint imple- 
ments found by Benjamin Harrison in 
and upon the highest portions of the 
plateau of Kent.'!. It was shown that 
1Prestwich, Sir Joseph. Quarterly Journal of the 
Geological Society of London, Vol. XLV, May, 1889, 

pp. 270-97, and Vol. XLVII, May, 1891, pp. 126-63. 
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the place of occurrence of these imple- 
which the ‘eolith’ 
(dawn stone) was given— indicated 
that they were of vast geological 
antiquity, and it was claimed that the 
whole of the great valley known as the 
Weald of Kent, lying between the 
North and the South Downs, has been 
formed by denudation since the makers 
of the eoliths lived. This highly prob- 
able supposition is illustrated diagram- 
matically in Fig. 1, which shows the 


ments—to name 
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where, in the detritus bed at the base 
of the Red Crag, have been found 
examples of the Harrisonian type of 
implements in a rolled and abraded 
state, pointing to the fact that these 
specimens had a long history before 
their arrival in this Pliocene deposit. 
The eoliths themselves are of the 
simplest possible description, being for 
the most part naturally fractured 
pieces of tabular flint exhibiting human 
flaking along one or another of their 
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Fig. 1. 





Diagrammatic section, not drawn to scale, of the North and the South Downs, and 


and the Weald of Kent.—The makers of the eoliths lived upon the high chalk dome (indicated 
by a dotted line) which at one time extended over the Weald. Enormous denudation has thus 
taken place since these early flint-using people existed 


contour of the country between, and 
including, the North and the South 
Downs.' It will be that the 
eolithic gravel occurs upon the sloping 
surface of the chalk, and there seems 
little doubt that this gravel was laid 
down by water running off the high 
chalk dome, indicated by dotted line in 
Fig. 1, which at one time existed over 
the Weald of Kent. Itis thus apparent 
that the makers of the eoliths lived 
upon a chalk surface many hundreds of 
feet above the present level of the 
Weald, and that all this vast mass of 
strata has been removed by denudation 
since Eolithic times. There is thus 
very striking evidence in Kent of the 
vast geological age of the eoliths, and 
this evidence finds support in Suffolk, 


seen 


'This illustration is adapted from a similar section in 
‘Ightham.’ The Homeland Association, London. 


edges, which were apparently used for 
scraping and cutting purposes of a 
rough and primitive nature. Never- 
theless, though simple, these specimens 
are of great importance in that they 
indicate a profound antiquity for the 
human race, and as providing the basic 
forms from which all the later types 
of flint implements were evolved. | 
have dealt with this question in detail 
in one of my published books,? but it is 
necessary here to give a brief outline 
of my views upon it. To flake flint 
with precision, it is necessary to provide 
oneself with a more or less flat striking 
platform upon which flake-removing 
blows with a hammerstone may be 
delivered with success. If blows are 
directed on to the rounded surface o! 


2J. Reid Moir, Pre-Palzolithic Man. 
Ancient House Press, Ipswich, England. 
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a nodule, it will be found that the 
hammerstone cannot ‘get home,’ and 
the blows glance off ineffectually. The 
provision of a striking platform in 
flint-flaking has always been and must 
forever remain a fundamental require- 
ment, and the makers of the eoliths 
were fortunate in finding ready to their 
hand large quantities of natural tabular 
flint which provided them with two 
more or less flat surfaces upon which to 
direct their flake-removing blows. 

The simplest form of eolith is illus- 
trated in Fig. 2 and is merely a piece 
of tabular flint flaked along its left 
margin to a cutting edge. This speci- 
men, together with a large number of 
others of the same type, comes from the 
plateau of Kent, and represents the 
earliest form of ‘side scraper,’ called by 
French writers a racloir. Another very 
well-known type of Eolithic implement 
is shown in Fig. 3. This is of pointed 
form, but is in reality a double racloir 
in which the two cutting edges have 
coalesced at the narrowest portion of 
the flint and have accidentally formed 
a pointed implement. These speci- 
mens may be regarded as the ancestral 
forms from which all the later Palo- 
lithie “points” of different ages have 
been developed. 

The Eolithic point, however, gave 
rise to another type of implement, 
named by Sir Ray Lankester ‘rostro- 
carinate,’ which in its turn developed 
into the Early Paleolithic hand axes 
that are so familiar to prehistorians. 
In the production of the two cutting 
edges of the implement illustrated in 
Fig. 3, the resulting flake scars inevit- 
ably met and formed a gable, or 
ridge, (marked xeet in Fig. 3) and 
vave rise to the triangular section of the 
specimen through the line A B. The 
ipex of the triangle represents the 
gable, or ridge, mentioned, and _ it 


appears that the stability of this keel 
and its usefulness as a cutting edge were 
soon recognized by early man, for in 
the rostro-carinate specimen we see 





Fig. 2. The most primitive type of im- 
plement known to science—an Eolithic side 
scraper from the Kent plateau. (Natural 
size) 





SECTION A“B 


Fig. 3. An Eolithic point from the Kent 
plateau.—Note the keel of this implement, 
and its triangular section through the line 
A-B. (Natural size) 
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this feature extended and becoming in 
fact the functional portion of the imple- 
ment. 
and the point of Eolithic times definite 
borers, the pointed end of which was 
formed by blows delivered upon both 


In addition to the side scraper 


the upper and the lower surfaces of the 
tabular flint, their 
Thus in the Harrisonian 


pieces of make 
appearance. 
eoliths we see the earliest and most 
primitive flint implements known to 
Their antiquity is 
evidenced by the position in which they 


science. great 





Fig. 4. 
neath the Red Crag at Bramford, near Ips- 
wich. (About { natural size.) Compare with 
Fig. 3. 


A rolled Eolithic point from be- 


are found, and by the enormous denuda- 
tion resulting in the formation of the 
Weald of Kent that has occurred since 
EKolithic times. When the specimens 
themselves are examined, they prove 
to be—as might be expected—of the 
simplest forms, such as would be made 





by a creature just emerging from a 
simian condition, who had sufficient in- 
telligence to flake flints and to use them 
for cutting and scraping purposes of a 
primitive nature. Further, though the 
eoliths are so rough and simple in type, 
they nevertheless provide us with the 
basic forms from which all of the later 
flint implements were evolved, and the 
Harrisonian specimens became, there- 
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fore, of fundamental importance to 
students of prehistoric man. 

There would seem little doubt that 
the eoliths were flaked by means of 
blows delivered with a hammerstone— 
as was the case with nearly all the 
implements of the Stone Age—and 
their forms do not suggest that they 
were used as weapons of offence or 
defence. It may be that rough un- 
flaked flints or pieces of wood were 
utilized for these purposes, but, if so, 
the discovery of such remains has not 
been recorded hitherto, nor have any 
mammalian bones yet been found asso- 
ciated with the eoliths. 

Though the evidence points to the 
great antiquity of the Kentian eoliths, 
yet, as these specimens have not been 
found there in any geologically datable 
deposit, it is not possible to say with 
certainty to what period of the past 
they must be referred. It is fortunate, 
therefore, that, as has already been 
mentioned, implements of the Harri- 
sonian type occur in the detritus bed 
resting at the base of the Red Crag— 
a marine deposit of Pliocene age. One 
of these sub-Crag eoliths is illustrated 
in Fig. 4 and, if it is compared with that 
shown in Fig 3, the very close resem- 
blance of the two specimens to each 
other will be readily recognized. There 
is thus, as will be seen, very good reason 
for assigning these first efforts of man 
to flake flints intentionally to at least 
an early portion of the Pliocene and it 
may be that further research will result 
in the relegation of the eoliths to the 
end of the still more ancient epoch 
the Miocene. 


THE SUFFOLK BONE BED 
It is now necessary to turn our atten- 
tion to the remarkable deposit—know1 
as the Suffolk Bone Bed, or detritus 
bed—that occurs chiefly in shallov 
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depressions in the surface of a very old 
Tertiary accumulation, the London 
Clay, at the base of the Suffolk Crags. 
It will be noticed that the London 
Clay—an Eocene deposit—is overlaid 
in East Anglia by the much later 
Pliocene Crags, and there is reason to 
believe that the top of this clay was a 
land surface over an immense period, 
during which the Oligoceneand Miocene 
beds were being laid down in other 
parts of the world. Toward the latter 
part of the Pliocene this London Clay 
land surface was, it appears, slowly 
submerged beneath the sea, and the 
various remains (bones and teeth of 
both terrestrial and marine animals, 
conglomerate, phosphatic nodules, 
foreign rocks, flints, and flint imple- 
ments) occurring, possibly, in super- 
ficial deposits on that surface were 
quietly washed into the shallow hollows 
where they are now found. 

The sea that first overwhelmed the 
East Anglia land was evidently of a 
warm temperature, because the shells 
found in its deposits are those of Mol- 
lusca that can live only under non- 
boreal conditions. The denuded rem- 
nants of the deposits of this sea, which 
are known in Suffolk as Coralline Crag, 
a whitish deposit differing greatly in 
appearance from the later Red Crag, 
are separated from the London Clay by 
a detritus bed, which, however, has 
not yet been examined extensively 
for flint implements.! 

As the sinking of the land continued, 
the land bridge, which cut off the area 
of the Coralline Sea from the cold 
waters of the Arctic Ocean, was broken 
‘hrough or submerged, and the deposi- 

‘on of the Red Crag began. During 
his period the Coralline Crag was 
-reatly denuded, and over large areas 





Moir, J. Reid. Proc. Prehistoric Society of East 
glia, Vol. II, Pt. 1, pp. 12-31. 


actually replaced by the deposits of the 
Red Crag Sea. Occasionally, however, 
the former escaped complete destruc- 
tion, and at Sutton, near Woodbridge, 
Suffolk, a section was opened by Sir 
Ray Lankester and myself in 1911 
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Fig. 5. Diagrammatic section, not drawn 
to scale, showing the succession of the Plio- 
cene deposits of East Anglia.—The drawing 
also indicates the climate obtaining during 
the laying down of the various deposits, and 
their relationships to the glacial deposits of 
Cromer 


which exposed the following beds in 
vertical succession: (a) London Clay, 
(b) detritus bed, (c) Coralline Crag, 
(d) detritus bed, (e) Red Crag, and 
(f) present land surface (see Fig. 5). 
It is thus clear that the Coralline Crag 
is definitely older than the Red, and, 
further, that the two detritus beds are 
more ancient than the respective crag 
deposits beneath which they occur, and 
must not be confused with them. Dur- 
ing the deposition of the Red Crag the 








642 





East Anglian area was evidently sink- 
ing toward the north, and rising to the 
south, so that the oldest beds of the 
Crag occur in the southern part of 
Suffolk and the north of Essex, while the 
latest are found resting upon the chalk. 
the London Clay and Lower Tertiary 
being absent in Norfolk. It is neces- 











ULL 


PLIOCENE 
DEPOSITS. 


Fig. 6. Diagrammatic outline of the East 
Anglian area.—The position of the Pliocene 
deposits is indicated by the shaded portions 





sary here to repeat that the Red Crag 
is essentially a cold-water deposit. It 
is true that warm-water shells are 
found in the oldest layers of this Crag, 
but considering the essentially boreal 
character of the bulk of the shells 
contained therein, it seems reasonable 
to suppose that the non-boreal forms 
were derived from the breaking up of 
the Coralline Crag or survived only for 
a short time in the Red Crag sea. 

The approximate area now occupied 
by the Pliocene deposits (the Coralline 
and Red Crags, and the Cromer 

1J should like to state in this connection that the 
views above expressed regarding the boreal character of 
the Red Crag and its marked divergence from the 
older Cora!line deposit are those of Sir Ray Lankester 
(Philosophical Transactions of the Royal Society of Lon- 
don, Series B, Vol. I, 1912), whose researches in this 


subject are so well known and with whose opinions I 
am in complete agreement. 
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Forest Bed) of East Anglia is shown 
diagrammatically in Fig. 6, but it is 
probable that at one time the Crag 
accumulations extended much farther 
to the west. Beneath the Red Crag 
beds of Norfolk, the shells of which are 
almost exclusively boreal, there occurs 
a detrital deposit, known as the Nor- 
folk Stone Bed, which contains a 
number of mammalian remains, to- 
gether with certain humanly flaked 
flints, first found by Mr. W. G. Clarke 
of Norwich in 1905.2 These imple- 
ments, which may be said to be of the 
same order as those found by me in 
1909 in the Suffolk Bone Bed beneath 
the Red Crag, are nevertheless pos- 
sibly somewhat later in date. 


THE SUB-CRAG IMPLEMENTS 

The sub-Red Crag detritus bed, 
which is sometimes as much as three 
feet in thickness, is, as its name implies, 
composed of materials of different 
periods occurring prior to the time 
when the deposit was laid down. Sir 
Ray Lankester has shown’ that these 
varying materials have been derived 
from the following sources:—(a) the 
chalk, (b) the London Clay, (c) 4 
Miocene land surface, (d) a marine 
Pliocene deposit (the Diestian Sand), 
(e) the earlier sweepings of a land sur- 
face which submerged after the Dies- 
tian deposit, and (f) later sweepings of 
the same land surface. It will thus be 
seen that the flint implements, now to 
be described, that were found in the 
detritus bed, may be referable to any 
of the periods represented by ec, e, or f 
of the above list. We have no reason 
to think that at the epochs when the 
chalk and the London Clay were being 
laid down, man was present upon this 

*Clarke, W. G. Proc. Prehistoric 
Anglia, Vol. I, Pt. 2, pp. 160-68. 

’Lankester, Sir Ray. Philosophical Transactions 


the Royal Society of London, Series B, Vol. CII, May, 
1912, pp. 283-336. 
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planet nor can he well be associated 
with the marine accumulation (d). 
These deposits need not, therefore, 
enter into our speculations. It is, of 
course, not possible in the present state 
of our knowledge to assign the sub-Crag 
implements to any particular one of the 
periods, c, e, or f; all we can say is 
that they must belong to one or more 
of them, and that the specimens are 
sealed down beneath a deposit hitherto 
regarded as of Pliocene age.' It seems 
reasonable, however, to suppose that 
the implements of Harrisonian Eolithie 
type found in the detritus bed are refer- 
able to either ¢ or e and that the later 
type of artefacts in the same deposit 
are referable to f. 

The mammalian remains found in 
the detritus bed are not present in 
great quantity, but are of interest and 
importance nevertheless. Among them 
may be mentioned Mastodon arvernen- 
sis, Rhinoceros schleiermacheri, Hyzx- 
narctos, Hipparion, hyzna, tapir, tri- 
lophodont mastodons, and the Pliocene 
beaver. These animals are not, of 
course, referable to one and the same 
period, and we are not at present able 
to state with which of the faunas 
represented the sub-Crag implements 
are to be associated. 

The detritus bed, which is an in- 
coherent deposit, contains very numer- 
ous examples of striated flints and many 
far-traveled erratic rocks, often of large 
size. These facts point to glacial 
conditions, a conclusion supported by 
the evidence of the shelly sands sur- 
mounting the detritus bed, which, as 
has been shown, contains an ever- 
increasing number of cold-water mol- 
luses, as the zones of the Crag are 
traced northward from Suffolk into 
Norfolk. I am inclined, therefore, to 


‘Some observers would place the shelly sands of the 
R. d Crag in the Pleistocene. 
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regard the detritus bed as a glacial 
accumulation, redeposited by marine 
action, and the Red and Norwich Crags 
and their underlying detritus bed as 
representing the first glacial epoch of 
East Anglia (See Fig. 5.). 

Unlike their Eolithic predecessors, 
the people who made the implements 
found beneath the Red Crag had little 
or no tabular flint with which to work. 
The great bulk of the flint in the detritus 
bed is of nodular form, and it is of much 
interest to note how this material was 
broken by cleaving blows into pieces of 
a more or less tabular form from which 
the implements were made. This 
method of fracturing the raw material 
was probably ‘handed down’ from 
generation to generation, and resulted 
from the need to provide suitable 
striking-platforms upon which flake- 
removing blows could be delivered with 

precision. 

A typical example of the method 
described is the rostro-carinate (Figs. 
7a and 7b), which is the outstanding 
implement of the sub-Crag detritus 
bed and derives the “‘rostro”’ part of its 
name from the fact that its front 
portion is shaped like the beak of a 
bird of prey. Its lower surface repre- 
sents one of the original areas of frac- 
ture produced in cleaving the flint 
nodule, while part of the other area is 
preserved as an upper or dorsal sur- 
face (D.P. in Fig. 7b). The fune- 
tional portion of this type of implement 
was the keel, which no doubt was used 
for cutting and chopping purposes. 
It is to be noted that the rostro-cari- 
nate, though bigger and more elabo- 
rate, is of the same type as the Eolithic 
point of triangular section (Fig. 3) and 
it is equally clear that, as time went on, 
this keel gradually was extended 
farther and farther backward until it 
reached from one end of the imple- 
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ment to the other and gave rise to the 
sarliest Paleolithic hand axes of tri- 
angular section. By a further develop- 
ment, as a result of which the flat 
under-surface of the rostro-carinate 
was transformed into a cutting edge, 
the earliest paleoliths with two cutting 





SECTION A-B. 
Figs. 7a and 7b. 
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of implements that make their appear- 


ance in the detritus bed. The speci- 


mens were evidently flaked by means of 
heavy, though well-directed blows, de- 
livered with a weighty hammerstone of 
flint, and the resulting flake scars are 
generally large. 


It is evident that the 





The left lateral, and upper dorsal, views, and section of a rostro- 


carinate flint implement obtained from beneath the Red Crag at Bramford, near Ipswich. 


Note the keel of this implement and its triangular section through the line A-B. 


natural size). 

edges were invented.' The _ rostro- 
-arinate, it is thus seen, is of funda- 
mental importance in the evolution of 
the Palzolithic hand ax. Further, 
it is clear that implements with a more 
or less flat base, like, for instance, the 
well-known carinated planing tool of 
the Aurignacian (Upper Paleolithic 
stage) are closely related in type to the 
rostro- carinate of pre-Crag times. 

In the sub-Crag industry we see a 
great advance from that of the Eolithic 
both in an increased proficiency in 
flint-flaking and in the greater variety 

1Moir, J. Reid. Philosophical Transactions of the 


Royal Society of London, Series B, Vol. CCIX, 1920, 
pp. 329-50. 
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method of flaking a block of flint, and 
of afterwards detaching a portion of 
the flaked surface, producing what is 
known as a flake implement, was 
already in vogue in pre-Crag times, 
and such a specimen is illustrated in 
Fig. 8. This specimen, though so 
ancient, is quite comparable with 
many of the rougher flake implements 
of the Early Mousterian (Paleolithic 
Period). A number of scrapers of 2 
type similar to that existing throug] 
the greater part of the Stone Age hav: 
been found beneath the Crag, and on 
of these specimens is shown in Fig. 9 
In Fig. 10 we see a very definite sid: 
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_ Fig. 8. A flake implement found beneath 
the Red Crag in the brickfield of Messrs. A. 
Bolton Co. Ltd., Ipswich. (Natural size) 

| 

: 


Fig. 10. A side scraper, or racloir, from be- 
neath the Red Crag in the brickfield of Messrs. 
A. Bolton Co., Ltd., Ipswich. (Natural size) 


scraper from the detritus bed, which is 
‘learly developed from Eolithic speci- 
mens of similar form (Fig. 2), and is no 
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Fig. 9. A scraper with rounded cutting 


edge from beneath the Red Crag at Bram- 


ford, near Ipswich. (Natural size) 





Fig. 11. A borer from beneath the Red 
Crag at Thorington Hall, near Ipswich. 
(Natural size) 


less clearly related to the side scrapers 
of later Paleolithic times. A borer 
from beneath the Crag is illustrated 
in Fig. 11, and represents a type of 
implement used throughout the Pa- 
leolithic and the Neolithic periods. 
The specimens (Figs. 9, 10, and 11) 
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WHITE CHALK - bo bofit 


Suffolk , and the position of the implementiferous detritus bed, beneath the Red Crag 


are made from flakes which exhibit the 
plain area of fracture produced when 
the flake was removed from the parent 
block of flint. They were no doubt 
used for scraping and cutting purposes 
—such as, perhaps, the ‘preparation’ 
of the skins of animals. The imple- 
ments above described (Figs. 8 to 11) 
have all been found in the detritus 
bed beneath the Red Crag at various 
places in Suffolk. 

One of the most famous sites is that 
situated at Bramford, near Ipswich, 
where a magnificent section of the 
plateau beds of East Suffolk is to be 
seen. A photograph giving a general 
view of this large excavation is shown 
in Fig. 12, and it will be seen that the 
Pliocene detritus bed rests there upon 
Lower Eocene beds (which in their 
turn lie upon the chalk) and is covered 
by (a) a considerable thickness of decal- 
cified Red Crag, (b) a stratum of 
Middle Glacial Gravel of Pleistocene 
age, and (c) a deposit of contorted 
clayey gravel representing probably the 
Upper Bowlder Clay of glacial origin. 

The photograph reproduced 
Fig. 13 shows another portion of the 


as 





Another view of the Bram- 
ford pit.—The lowermost figure is Prof. 
H. Breuil, the well-known French pre- 
historian. Immediately above him is Prof. 
J. E. Marr and at the extreme left is the 
writer of the present article 


Fig. 13. 


Bramford pit. The lowermost figure 
is the famous French _prehistorian, 
Prof. H. Breuil, who, with the imple- 
ment in his right hand, is pointing t« 
the sub-Crag detritus bed. Immedi- 
ately above him in the picture is Prof. 


View of the great pit at Bramford, near Ipswich, showing the plateau beds of East 
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J. E. Marr, F.R.S., whose left hand 
rests upon the base of the Middle 
Glacial Gravel, while I am shown 
standing further to the left. The 
photograph was taken on the occasion 
of the last visit of Professor Breuil to 
Ipswich, when he definitely accepted 
the view that the sub-Crag imple- 
ments were made by man. 


THE FOXHALL INDUSTRY 
In addition to the implements found 
in the detritus bed at the base of the 
Crag, I have discovered another series 


trated again. The Foxhall imple- 
ments which were associated with a 
workshop débris, and burnt flints, 
showing that an actual occupation 
level is present at this spot, are gen- 
erally of a yellowish-white color, and 
are more delicately flaked than the 
majority of the specimens found at the 
base of the Crag. It is also clear that 
the Foxhall pieces are later in date than 
the mahogany-colored implements from 
the detritus bed, as in several cases the 
former have been made out of the latter, 
a fact revealed by the differing patina- 
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Fig. 14. Theoretical diagram, not drawn to scale, showing the probable relationship of 
the detritus bed beneath the Red Crag at Thorington Hall and the 16-foot level at Foxhall 


to the lower detritus bed at the latter place 


occurring at a depth of sixteen feet 
from the surface, in the Crag itself at 
Foxhall, near Ipswich.! Some of the 
best of these specimens, together with 
photographs and drawings of the Fox- 
hal! site, have already appeared in an 
article in Natura History? by Pro- 
fessor Osborn, and need not be illus- 
‘ me a ~~ tome gd Society of East 


_Usborn, Henry Fairfield. Natura |History, Vol. 
X» ., No. 6, November—December, 1921. 


tion of the flake scars of the two periods. 
But the difference between the forms 
of the Foxhall flints and those from 
beneath the Crag is not really very 
marked, and it is not justifiable to 
regard them as representing a totally 
distinct culture. 

Further, beneath the Crag at Thor- 
ington Hall, near Ipswich, the imple- 
ments and flakes, both in color and 
flaking, are in every way comparable 
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with the Foxhall examples, and in Fig. 
14 I have given a theoretical diagram 
offering an explanation of the oc- 
currence of specimens beneath the 
Crag at Thorington Hall, which are 
evidently of the same kind as those 
found at Foxhall in the Crag itself. The 
detritus bed at Thorington Hall rests 
upon the London Clay, as does the 
lower detritus bed at Foxhall. Un- 
fortunately the great prevalence of 
water at the latter place has prevented 
me from examining this lower bed, but, 
from commercial diggings carried out 
years ago, it is known to rest upon the 
Eocene clay. If this detritus bed could 
be examined, the mahogany- colored 
implements which have already been 
mentioned would in all probability be 
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of the beach and exposed at low water 
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found also in it. After the deposition 
of the lower detritus bed the land con- 
tinued to sink, and the implementifer- 
ous level at Thorington Hall and the 
16-foot level at Foxhall represented a 
land surface occupied by man,—only 
at the latter place he lived upon Crag, 
while at the former the surface was 
composed of London Clay. 


THE CROMER FOREST BED 

From the above short survey we see 
that in pre-Crag times a marked ad- 
vance in human status had been made, 
and that this is shown by the appear- 
ance of several new types of flint imple- 
ments, many of which in their form and 
flaking are clearly prophetic of Chel- 
lean (Early Paleolithic) times. After 


Fig. 15. View of a portion of the flint spread at Cromer, beyond the seaward extension 
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the deposition of the shelly Crags over 
the old land surfaces occupied by pre- 
Crag man, and the final sealing in of his 
relies by these marine deposits, the 
East Anglian area slowly rose and the 
Crag deposits were subjected to sub- 
aérial denudation as a land surface. 
In the northeast portion of Norfolk 
this denudation was so extensive as to 
leave only a few feet of the shelly 
Crag intact, while in places the whole of 
the Crag was removed and the under- 
lying Stone Bed, very rich in large 
masses of flint of fine quality, exposed. 
At this period the configuration of the 
land of the Norfolk district was very 
different from what it is today. In 
place of the wide North Sea and the 
high bluffs of the Cromer coast was a 
broad and shallow valley—a northern- 
flowing extension of the present river 
Rhine—inhabited by herds of animals 
and also, as we now know, by parties 
of primitive men engaged in making 
flint implements and in hunting. These 
people, as they progressed up the valley 
of the then-existing Rhine, came upon 
the above-mentioned exposures of 
Stone Bed flint, and proceeded to 
flake it into various types of imple- 
ments. We have seen that the out- 
standing implemental form of the 
sub-Crag detritus bed was the rostro- 
‘arinate, and also that, even in that 
ancient deposit, some of the specimens 
were beginning to assume an Early 
Paleolithic character. In the culture 
now to be described the rostro-carinate 
is no longer the predominant form; a 
roughly flaked hand ax has taken its 
place. 

The Cromer specimens are found 
chiefly upon the foreshore, beyond the 
seaward extension of the sand and 
shingle beach, exposed at low water. 
They lie upon the chalk, and have evi- 
dently been derived from a formation 





at the very base of the Cromer Forest 
Bed series of deposits, which form the 
lowermost strata of the high bluffs of 
the Norfolk coast'. The shore line in 
this area is slowly receding owing to the 
combined effects of underground springs 
and marine action; and the hard ferru- 
ginous deposits at the base of the bluff, 
which offer resistance to these disin- 
tegrating agencies, are finally left upon 
the foreshore and are exposed when the 
tide is at its lowest. In some places, 
as at East Runton, about two miles 
northwestward of Cromer, large areas 
of the implementiferous bed can be 
seen in situ upon the chalk, and from 
this deposit have been recovered several 
very definite examples of Early Palzo- 
lithic hand axes. But in most cases 
this bed is not intact and is represented 
merely by a large quantity of flints 
evidently derived from the breaking- 
up of the deposit by modern sea action, 
which removes the ferruginous material 
holding the flints together. A portion 
of the great flint ‘spread’ at Cromer is 
shown in Fig. 15: the seaward exten- 
sion of the shingle beach is clearly 
observable, and vast numbers of flints 
of all sizes are seen lying beyond it. 
The artefacts found among these flints 
are often of massive size, and exhibit 
either a very marked yellow-ocherous 
color or a glossy black surface, which 
gives the specimens an appearance of 
having been blackleaded. 

The position of these implements 
upon the foreshore at Cromer, and their 
relationship to the cliff deposits is 
shown in Fig. 16. The solid rock 
underlying the whole section is the 
white chalk, and upon its surface can 
be seen the denuded remains of the 
Crag with the Stone Bed at its base. 
On the top of the Crag is the old land 


IMoir, J. Reid. The Great Flint Implements of 
Cromer, Norfolk. MHarrison, Ancient House Press, 
Ipswich, England. 
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Fig. 16. Diagrammatic section, not drawn to scale, of the cliff, beach, and foreshore at 
Cromer, showing the relationship of the implement-bearing bed exposed at low water, to the 
cliff deposits. The Early Chellean land surface is located upon the top of the Crag 
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Fig. 17. (left) An Early Chellean hand ax from the foreshore site at Cromer.—Th: 
ridges and outstanding portions of the implement have been greatly worn down by moder: 
sea action. (About $ natural size) 

Fig. 18 (right). An Early Chellean hand ax from the foreshore site at Cromer.—Th: 
ridges and outstanding portions of this implement also have been greatly worn down b: 
modern sea action. (About 3 natural size) 
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surface to which the foreshore flints 
are referred, and this in its turn is 
covered up by the Cromer Forest Bed 
deposits consisting of three divisions: 
a Lower Freshwater Bed, an Estuarine 
Gravel, and an Upper Freshwater Bed. 
These were each laid down by the 
ancient Rhine and the fossil contents of 
the deposits demonstrate that the 
climate was warm and temperate, thus 
offering a marked contrast io that ob- 
taining when the underlying Crag, 
which is full of cold-water shells, was 
being accumulated. 

Above the Forest Bed deposits occur 
the Glacial Tills and Bowlder Clays of 
Cromer, which represent the second 
glacial episode of East Anglia. These 
Bowlder Clays are often hollowed out 
by running water from the melting ice 
and the depressions filled with gravel, 
sand, and brick earth, showing that a 
more genial climate (that of the Middle 
Glacial Period) had set in. Such a 
hollow is shown in Fig. 16, and the 
general succession of the Pliocene beds 
of East Anglia, together with the posi- 
tion in the series of the two earliest 
glacial periods, is illustrated in Fig. 5. 
It is of interest to note that the Cromer 
area gives us evidence of excessive 
deposition of strata since the early 
Paleolithic people lived (see Fig. 5), 
while in Kent the evidence is equally 
clear that, since the much more ancient 
Kolithie races existed, excessive denu- 
dation has made itself manifest (Fig. 1). 


CROMER (FOREST BED) FAUNA 

The fauna represented in the Cromer 
Forest Bed is extensive and important. 
A large number of mammalian bones 
have been found upon the foreshore at 
Cromer and have been described by 
(nwen, Falconer, and others.' Un- 
furtunately, however, we do not know 


Osborn, Henry Fairfield. The Geological Magazine, 


|. LIX, No. 10. October, 1922, pp. 433-41. 
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in many cases to which of the three 
divisions of the Forest Bed (so called 
from the quantity of remains of trees 
found in it) these fossils are to be re- 
ferred. The following list of mammals, 
while not complete, will give a general 
idea of the land fauna. 
LAND FAUNA 


Southern elephant Elephas meridionalis, 
(not common). 
Straight-tusked 

elephant 
Mammoth 


Elephas antiquus, 
(abundant). 
Elephas primigenius, 
(very rare). 
Etruscan rhinoceros Rhinoceros etruscus. 
Hippopotamus Hippopotamus amphib- 
ius. 
Fossil horse Equus fossilis 
European bison Bison bonasus 
Red deer 
European beaver 
Cave bear 
Sabre-toothed tiger 


Monkey 


Cervus elaphus 

Castor veterior 

Ursus savini 
Machairodus sp. 
Macacus sp. 

It is possible, and in fact probable, 
that the southern elephant is a derived 
fossil older than the Cromer Forest Bed 
and, if this is the case, we have here an 
Elephas antiquus fauna of Early Palso- 
lithic (Chellean) times. The Forest 
Bed is the only place known to me in 
East Anglia where such a fauna occurs, 
or where we have definite indications 
of the warm climate which we know 
obtained in early Paleolithic times. 


CROMER (FOREST BED) IMPLEMENTS 

When we examine the implements 
coming from the Forest Bed, we see 
that their forms support the evidence 
of the fauna; they are, in fact, of 
Early Chellean type,—such as occur 
in quantity as derivatives in certain 
ancient Paleolithic gravels in East 
Anglia. We need, however, to have 
the term Chellean, as applied to flint 
implements, such as hand axes, rigor- 
ously defined. For some the word 
signifies a very well-made implement 
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approaching the Acheulean in excel- 
lence, while for others it is more easily 
applied to altogether rougher and less 
elaborately made specimens. I am 
one of those who favor the latter inter- 
pretation and I propose therefore 

and in this I am supported by many 
competent archzeologists—to regard the 
Cromer artefacts as Early Chellean. 

and 18 illustrate two 
examples of the hand axes recently 
found.' The former has flaking on both 


Figures 17 


surfaces, and is of more or less rhom- 
boidal while the latter is 
approximately flat on the under surface 
and has evidently been struck from a 
larger mass of flint previously prepared 
by flaking. 

There is no doubt that the Cromer 
industry shows an advance from the 
sub-Crag culture, but it is nevertheless 
closely related to it. The 

'These figures are reproduced by kind permission of 


the editor of Nature, in which journal they originally 
appeared (August 16, 1924). 


section, 


ancient 





Fig. 19. 
or racloir, from the foreshore site at Cromer. 
(About ¢ natural size) 


An early Chellean side-scraper, 
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Cromerians, using probably large ham- 
merstones of flint, were able to detach 
in some cases enormous flakes of flint, 
and the whole industry is on a large 
and massive scale. On the foreshore at 
Cromer the contents of a workshop 
site were found, comprising hand axes, 
this 
article), side scrapers (Fig. 19), points, 
and numerous flakes. 


choppers (see frontispiece of 
From the large 
size of many of the implements recov- 
ered it is reasonable to conclude that 
their makers were people of great 
strength. Their skill in flint-flaking is 
evidenced by the immense flake scars 
produced by the primary quartering 
blows, the well-formed striking plat- 
forms, and the regular and accurate 
secondary flaking. 

The only skeletal remains of man 
referable to the Cromer Forest Bed 
(First Interglacial) period is the famous 
Heidelberg jawbone,? and it is possible 
that this very primitive individual may 
represent one of the race of Ancient 
Cromerian flint flakers. 

In Fig. 20 is reproduced a photograph 
of the cliff, about seventy feet high, 
and the foreshore at West Runton.? 
The arrow in white points to the level 
at which Mr. Savin found a well-made 
Palxolithic implement at 
the glacial gravel. This gravel rests 
upon glacial clay and underneath this 
deposit the Upper Freshwater Bed is 
exposed at the foot of the cliff. The 
arrow in black indicates the position 
of the implementiferous horizon on the 
foreshore. Though 
have not been so fortunate, perhaps, as 
to make such an extensive find of 
humanly flaked flints in the Cromer 
Forest Bed as has fallen to my lot 
since 1920, it is in order, nevertheless, 


the base of 


-arlier observers 


*Schcetensack, O. Der Unterkiefer des Homo Heidel- 
bergensis aus den Sanden von Mauer, bei Heidelberg 
Leipzig, 1908. 

’Reproduced by kind permission of the editor of 
M n, from Vol. XXII, March, 1922. 
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to record the fact that it is now many 
years since the first intimation of the 
discovery of such flints in this deposit 
was published. The first find of flaked 
flints, claimed as of human origin, in 


the Cromer Forest Bed and described a 
flaked flint found by him in “the 
Forest-Bed on the foreshore at Over- 
strand,”’ of which specimen he states 
that “one margin bears marks pre- 





Fig. 20. View of the cliff and foreshore at West Runton, near Cromer.—The white arrow 
indicates the level at which Mr. Savin found a well-made Palzolithic implement at the base 
of the glacial gravel, while the black arrow shows the position of the foreshore implements. 
The bluff is about seventy feet high 


the Cromer Forest Bed, was made by 
Mr. W. J. Lewis Abbott, who issued 
his original paper in Natural Science! in 
IS97.. Mr. Abbott has also published 
more recently a further account of his 
discovery and a description of four of 
the specimens.2. In 1911 Dr. W. L. H. 
Duckworth? published an account of 

.bbott, W. J. L. Natural Science, Vol. X, 1897, 
5 he ey W. J. L. Proc. Prehistoric Society of East 
Alia, Vol. III, Pt. 1, pp. 110-13 


Juckworth, W. . H. Cam. Antg. Soc. Com- 
’ cations, Vol. XV, 1911. 


cisely comparable to the finer working 
on an undoubted chert flake, or scraper 
(of the type of Le Moustier) obtained 
by me ina cave at Gibraltar.” Finally, 
I described in Man‘ a piece of humanly 
shaped wood, found by the late Mr. 8. 
A. Noteutt, who in 1916 dug it out of 
the Cromer Forest Bed, where this 
deposit was exposed at the base of the 
cliff southeast of Mundesley. 


4Moir, J. Reid. Man, Vol. XVII, November, 1917, 
pp. 172-73. 
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This brief account of the evidence 
that man existed during the Pliocene 
in England will, I hope, enable Amer- 
ican readers to gain an understanding 
of this highly important division of 
prehistoric archeology. It may, I 
think, be claimed that the presence 
of flint-flaking man upon this planet 
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in the profoundly ancient Tertiary 
Period, is now definitely established, 
and it remains for further researches 
in East Anglia to bring to light some 
human bones that will enable us to 
see the type of man who inhabited 
England in the far-off days of the 
Pliocene. 


Note on J. Reid Moir’s ‘Tertiary Man in England” 


BY SIR E, RAY LANKESTER, K.C.B., F.R.S. 


The only matters in which I do not 
altogether agree with Mr. J. Reid Moir’s 
statement in the preceding article, have 
to do with nomenclature and termin- 
ology. Serious misunderstanding is apt 
to arise from the want of an agreed 
nomenclature, accepted by those who 
write upon a given subject, and this is 
obviously the case where new dis- 
coveries and views are accumulating as 
the result of study in separate areas 
and under the influence of separate and 
independent investigators. Anauthori- 
tative list of terms, with clear definition 
of their significance, is urgently needed 
in regard to the study of the antiquity 
of man. Such a list can only be estab- 
lished as the result of an international 
conference and agreement similar to 
that which has legislated in reference 
to the generic and specific names of 
plants and animals. I do not put for- 
ward any claim to impose the nomen- 
clature which I think preferable or 
justified, but I will point out two in- 
stances in which I do not agree with 
Mr. J. Reid Moir. 

(1) I regard the use of the term 
“Quaternary” to indicate a group of 
strata later than the Pliocene section 
of the Tertiary “ Period”’ as objection- 
able. The later and recent 
deposits are all adequately classified as 
“Tertiary.” 


even 


There is no. natural 


separation of the later deposits from 
the Pliocene and underlying Tertiary 
strata, which is in any way equivalent 
to the separation of the Tertiary from 
the Secondary series of strata, or of the 
Secondary series from the Primary. 
The rejection of the convenient and 
familiar classification of strata into 
Primary, Secondary, and Tertiary is 
not useful. On the contrary, it leads to 
misconception and confusion, as when 
the term ‘Tertiary Man”’ is used to 
separate older examples of mankind 
from those occurring in the deposits 
known as Pleistocene. Why should we 
all Pleistocene Man ‘ Quaternary” 
and not “Tertiary?” It suggests a 
degree of separation and distinctness 
which goes far beyond the actual facts. 

(2) In regard to the application of 
the terms “Pliocene” and “ Pleisto- 
cene,’’ Mr. Reid Moir states that he is 
in agreement with me as to the fact 
that the marine deposit known as “the 
Red Crag of Suffolk”’ was laid down by 
a refrigerated sea, differing greatly from 
that which deposited the so-called 
White, or Coralline, Crag. This latter 
had a molluscan fauna, in 
respects identical with that of the 
deposits distinguished by the mar ne 
“ Pliocene.”’ 


many 


It should be so designa' ed 
and the Red Crag should be assignec to 
the Pleistocene. But Mr. Moir refu-es 
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to take this step. I think, on the con- 
trary, that it is high time that the 
misapprehensions of Lyell and his fol- 
lowers should be discarded and the dis- 
coveries of the last fifty years given 
their true significance, by definitely 
assigning the “Red” and the ‘ Nor- 
wich”? Crag to Pleistocene, while the 
White, or Coralline, Crag is recognized 
as the sole stratified deposit, represen- 
tative in East Anglia, of the Pliocene. 
Lyell and most of his followers errone- 
ously considered the shells derived by 
the Red Crag sea from the denudation 
of Coralline Crag deposits, as not de- 
rived but as living members of the Red 
Crag fauna. Similarly they regarded 
the cetacean bones and teeth and the 
remarkableteeth of terrestrialmammals 
(which have been derived by the Red 
Crag from earlier deposits) as part of 
the Red Crag fauna, cotemporary with 
its boreal Mollusca. The importance 
of the Suffolk “Bone Bed” (as I called 
it sixty yearsago') was not appreciated, 
and the fact that it consists of the 
“detritus” or wreckage of a vast mass 
of earlier strata, together with the 
wash-up of a land surface persisting 
from Eocene times, was ignored. The 
Eocene contribution of clay nodules 
and well-known Eocene fossils to the 
“Bone Bed” and so to the shell banks 
of the Red Crag area, was recognized 
by Lyell. But the derivation of the 
cetacean bones and teeth from a 
destroyed Pliocene deposit, like that 
existing in an undisturbed condition 
near Antwerp, was not known until I 
showed that this was the fact by a 
careful comparison of the fossils in 
question. Then, too, it became appar- 
ent that the terrestrial mammals, the 

eth of which are found in association 
vith the Red Crag, were not (as had 


Proceedings of Geological Society of London, Vol. 
\VI, 1870, pp. 493-515. 


been supposed) cotemporary with the 
Mollusea of the Red Crag sea, but were 
of several successive ages,—Eocene, 
Miocene, and Pliocene. Stripped of 
these derivative fossils, which were 
accumulated in the bone bed (often 
called coprolite bed) at the base of the 
Red Crag, that deposit was clearly 
revealed as of later date than any of 
them and was entitled to association 
with the yet later gravels and sands of 
the Pleistocene. It could no longer be 
grouped with the Coralline Crag, which 
has a mollusean fauna, including forms 
characteristic of Pliocene and warmer 
seas. 

The fact that neither the Coralline 
Crag nor the Bone Bed of Suffolk ex- 
tend into Norfolk, accounts for the 
absence of their contents in the Nor- 
wich Crag. In fact, that deposit rests 
on the chalk, from which it is separated 
by a densely packed deposit of more or 
less fractured flint pebbles, called “the 
Stone-bed” by the Rev. John Gunn. 
The Norwich Crag is the true and puri- 
fied Red Crag minus those deceptive 
contributions which it received in the 
Suffolk area from Coralline Crag and 
Bone Bed. The Norwich “Stone Bed” 
is approximately the equivalent of the 
Suffolk Bone Bed deprived of those 
constituents. Flint nodules are present 
in both and among these there are in 
both many fashioned by human agency. 

I will only say further that an agreed 
and intelligible nomenclature of flint 
implements is urgently needed. Terms 
are now applied to them in a haphazard 
way. One set of terms is based on the 
shape of the implement, another on the 
use to which it is supposed that it was 
applied, a third is merely descriptive of 
geological age or of locality. It should 
be possible to draw up a nomenclature 
of an authoritative and_ intelligible 
character. 








What Is An Eolith? 


By GEORGE GRANT MacCURDY 


Director of the American School of Prehistoric Research in Europe 


HERE was a time, not so very 

long ago, when even polished 

stone implements were looked 
upon as the work of nature. Then came 
Thomsen in 1836 with his triple divi- 
sion of prehistoric time into the Ages of 
Stone, Bronze, and Iron. Later it was 
found necessary to divide the Stone 
Age into two periods: the Paleolithic 
and the Neolithie. 

Broadly speaking, the Neolithic 
Period is characterized by implements 
in which polishing was employed as a 
final shaping process; the Paleolithic 
Period is distinguished by the complete 
absence of polishing as a shaping 
There are also other differ- 
ences, based especially on typology, 
associated fauna, and stratigraphy. 
Paleolithic implements occur in un- 
doubted Pleistocene deposits, while 
Neolithic cultural remains are of later 
date. Stratigraphy is, therefore, the 
basis on which Stone Age chronology 
rests. 

Recognition of the authenticity of 
paleoliths was scarcely more than 
achieved when a new struggle broke 
forth over the question of the nature of 
certain chipped flints found zn situ in 
Tertiary deposits. This struggle has 
lasted for nearly sixty years and the 
end is not yet in sight. One of the 
causes of confusion and differences of 
opinion has been the lack of precision 
in the definition of terms, especially 
of the term “‘eolith.”’ 

The Stone Age of Thomsen was later 
found to be only the closing period of 
that age. A second much older and 
longer period—the Palzolithic—had 
to be created; chronologically this 


process. 
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period is co-extensive with the Pleisto- 
cene, or Quaternary Epoch, of the 
geologic time scale. The possibility, or 
even probablity, of a Stone Age culture 
antedating the Pleistocene had _ not 
been anticipated. In the event that 
such a culture should exist, a third 
period of the Stone Age would have to 
be created; and if a consistent nomen- 
clature were to be maintained, this 
period would of necessity be called the 
Eolithic Period. 

Granted that there be an Eolithie 
Period, the definition of an eolith be- 
comes a comparatively simple matter. 
An eolith is a flint (or other stone) that 
has been shaped or utilized by man or 
his precursor during the geologic period 
known as the Tertiary. Having de- 
fined the term, one can now proceed 
to the question as to whether eoliths 
actually exist and, if so, whether any 
have been found. 

Flint played an important réle in 
cultural evolution throughout the Stone 
Age. To primitive man it is the most 
utilizable of all stones because of its 
hardness and mode of fracture, which 
leaves a sharp, comparatively straight 
edge. Moreover, flint flakes are pro- 
duced by purely natural means and 
thus form ready-to-hand tools inviting 
use. Did a human precursor, capable 
of taking advantage of such ready-to- 
hand tools, exist during the Tertiary 
Period? The men of Heidelberg and 
Piltdown were obviously not the first 
users, or even makers, of tools. That 
the first tool users existed as early 2s 
the Tertiary is not impossible, or even 
improbable. The finding of skeletal 
remains in association with cultura! 
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remains in situ in a Tertiary deposit 
would solve the problem of eoliths. 
Until such a discovery is made, the 
question is destined to remain an open 
one. 

Assuming that a tool-using precursor 
did exist in Tertiary times, he would, 
more often than not, have made use of 
a flint flake only once or twice and then 
have cast it aside or lost it without 
leaving any unmistakable traces of 
utilization. Even if he did leave such 
traces or took the trouble to shape or 
retouch an implement, experiments and 
observation prove that nature, un- 
trammeled though blind, is ever ready 
to take advantage of conditions, even 
to the chipping of flint. One should 
not, however, on the other hand lose 
sight of the fact that there is one signal 
difference between man and nature, 
namely, man can produce conditions as 
wellas take advantage of them. Nature 
may fail a million times before pro- 
ducing one retouched and serviceable 
edge; whereas it is possible for man to 
exercise a control over conditions to 
such an extent as to achieve the result 
at the very first attempt. Obviously, 
the only element of control over condi- 
tions is that of intention exercised by a 
tool-using human precursor. 

That chipped flints are to be found 
in certain Tertiary deposits is conceded 
by both sides to the controversy; 
that some of these are practically 
identical with flints admittedly of hu- 
ian workmanship and belonging to 
later periods is beyond the realm of 
controversy. What agency is respon- 
sible for this class of chipped flints, 
blind nature or a being with an object 
in view and capable of controlling con- 
ditions to the extent of realizing that 
object? The chances would seem to be 
very much in favor of the latter; except 
possibly in situations where conditions 


exist fortuitously favoring the play 
of natural forces. According to the 
Abbé Breuil, such conditions do exist 
at the base of the Parisian Eocene 
(Thanetian) on the estate of Belle- 
Assise in the suburbs of Clermont 





Examples of non-human flaking produced in 
a natural eolith factory by the grinding of one 
flint against another under pressure. Both 
of these specimens, as well as numerous others, 
were dug out of the so-called Bullhead Bed, 
in Essex, England, by Mr. Samuel Hazzledine 
Warren, from whose paper, ‘“‘A Natural 
‘Eolith’ Factory Beneath the Thanet Sand,” 
the figures are reproduced. The upper flint isa 
scraper comparable in workmanship to a man- 
made eolith. Of the lower flint, a trimmed- 
flake point, Mr. Warren remarks: ‘“‘If con- 
sidered by itself, upon its own apparent merits, 
and away from its associates and the circum- 
stances of its discovery, its Mousterian 
affinities could scarcely be questioned.” 


(Oise). S. Hazzledine Warren has 
found similar conditions in the Bull- 
head Bed at Graysin Essex. The Bull- 
head Bed is at the base of the Thanet 
Sand, hence of the same age as the 
deposit at Belle-Assise. Warren states 
that if the best selected flakes from the 
Bullhead Bed were mingled with flakes 
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from a prehistoric workshop floor, they 
could never be separated again unless 
it were by their mineral condition. 

On the other hand, Breuilis authority 
the that 
favoring the play of natural forces do 


for statement conditions 





This flint, obtained at le Puy Courny, in 
Cantal, France, is assigned to the Upper 
Miocene, yet the high degree of excellence 
shown in its workmanship would entitle it, 
in the opinion of Dr. Louis Capitan, who made 
the above sketch, to find place with honor in 
an Aurignacian series. (Reproduction nat- 
ural size) 


not exist in certain Pliocene deposits of 
East Anglia, where J. Reid Moir has 
found worked flints.'. If these flints 
cannot be nature, and 
apparently they cannot, they would 


ascribed to 


seem to fit the foregoing definition of 
an eolith. 

Can the same thing be said of the 
chipped flints from Upper Miocene 
deposits near Aurillac (Cantal). Sollas 


1The reader is referred to Mr. J. Reid Moir’s article 
in this issue. 
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and Capitan have both recently an- 
swered in the affirmative. Capitan 
finds not only flint chips that suggest 
utilization but true types of instru- 
ments which would be considered as 
Paleolithic 


horizons. These not only occur but re- 


characteristic of certain 
cur: punches, bulbed flakes, carefully 
retouched to form points and scrapers 
of the Mousterian type, disks with 
borders retouched in a regular manner, 
scratchers of various forms, and, finally, 
picks. He concludes that there is a 
complete similitude between many of 
the chipped flints from Cantal and the 
classic specimens from the best-known 
Paleolithic sites. 

Similar conclusions were reached by 
Sollas after a preliminary study of the 
unrivaled Westlake collection. Sollas 
is once more going over the whole 
question in the light of new evidence, 
gleaned from the same collection placed 
in his hands for purposes of study after 
Westlake’s death. All prehistorians 
will await with much interest his fina! 
conclusions, which should go far toward 
answering the question as to whether 
the chipped flints from le Puy Courny, 
le Puy de Boudieu, and Belbex are 
artifacts or only freaks of nature. 

It must be borne in mind, however, 
that a final decision in regard to the Up- 
per Miocene flints of Cantal represents 
only a part of the sum total! of evidence 
for and against eoliths. The question 
is one of the most difficult in the whole 
realm of cultural evolution. In many 
respects it is as confusing in its com- 
plexity as the question of the spread of 
culture itself. But the difficulty of 
drawing a hard and fast line of demar- 
cation between the artificial and the 
natural, cannot be regarded as either 
proof or disproof of the existence of 
man-used eoliths. It is a case where 
both sides toa controversy can be rig! | 














Midnight sun viewed from Mount Nuolja 





Alpine Wild Flowers of Arctic Lapland 


IMPRESSIONS GATHERED IN THE COURSE OF THE EXPEDITION OF THE 
AMERICAN MUSEUM TO THAT REGION! 


By G. CLYDE FISHER 


Curator of Visual Instruction, American Museum 


HE abundance of flowers in the 
Arctic regions is usually a 
surprise to those who dwell far 

south of the polar circle, for we do not 
associate these delicate growths with 
ice and snow. Ona recent expedition 
to Lapland made with Mr. Carveth 
Wells, I had the opportunity to 
observe many of these flowers under 
conditions that rendered them most 
attractive. 

During our entire journey we had 
with us Dr. Erik Bergstrém, who 
knows the plant and animal life of the 
gion thoroughly. His keenness as a 
ituralist added much to our interest 
d enjoyment. A special botanical 
cursionup Mount Nuolja, madeinthe 
inpany of Prof. G. Einar Du Rietz 

the University of Upsala is also 
membered with pleasure. Mount 


vans > 


Nuolja is situated near Abiskojokk in 
the northern part of Swedish Lap- 
land, and is almost of the same altitude 
as Slide Mountain, the highest peak 
in the Catskills. Professor Du Rietz, 
who is an ecologist and plant geog- 
rapher, with a special interest in 
lichens, says it is botanically one of 
the richest mountains in all Lapland. 
On our climb we confined our atten- 
tion mainly to the flowering plants. 
Many plants were observed in this 
part of the Arctic region that I had 
seen on Mount Washington in our 
White Mountains, but this is not 
surprising when we recall that many 
boreal species grow on the peaks of the 
White Mountains, and that formerly 
there must have been quite a free 
interchange of plants around the pole, 
for every family of Arctic flowering 


'The expedition was made possible through the generosity of the Swedish State Railways, the American- 
dish News Exchange, and the Swedish American Line. The photographs are by Doctor Fisher. 
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A bit of Trollius meadow near the timber line on Mount Nuolja. In the background 
are struggling white birches, and in the middle ground, on the right and on the left, may be 
seen a few leaves of a large plant of the parsley family, which the Lapps eat as we do celery. 

The characteristic and prevailing flower (Trollius europxus) is more than two inches in 
diameter, and both by its color and its shape justifies the Swedish name, which, when 
translated, is butterball 


The yellow mountain violet (Viola biflora) is the most abundant violet in Lapland. It 
is an alpine species, reaching an altitude far above timber line 
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Orchids are usually thought of as temperate or tropical plants, but there are several 
species in Aretic Lapland. The flowers of this one (Gymnadenia conopsea) are a delicate 
purple and have a delightful fragrance 


The Swedish name of the mountain cranberry 


fruit takes the place of our cranberry. It grows abundantly in the higher ground of 
eden, including Lapland. Considerable quantities are consumed in Sweden and large 
pplies are exported to other countries. 


Vaccinium Vitis-Idxa) is “lingon,” and 


Sony 


The mountain cramberry grows also in rocky places in the higher mountains of New 


l'ngland and in the Adirondacks. 


Two species of true cranberries occur in Sweden, at least in small numbers, but appar- 
ently they are not utilized commercially 
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plants is circumpolar in distribution, 
and there is hardly a genus that is not. 

On the mountains of Lapland, as is 
doubtless true elsewhere, it is inter- 
esting to note how the length of time 
that the snow lies on a given are: 
influences the flora that 
Some places well below the timber 


of area. 


line are treeless or show retarded 
growth because the deep snow con- 
tinues there 
Frequently one will see in the summer 
a group of dwarf birches, for example, 
in full leaf, while adjoining it may be: 
group just in bud, that got its late 
start due to the duration of the snow. 

It is also interesting to note which 
flowers are first to bloom after their 
coverlet of snow has melted away. 
Upon Mount Nuolja the earliest are 
the snow buttercup (Ranunculus niva- 
lis) and the purple mountain saxifrage 
(Saxifraga oppositifolia). 

A necessary characteristic of boreal 
and alpine plants is the small size of 
the vegetative part, although the 
flowers are not correspondingly re- 
duced. One who goes from the tropic 
or temperate zones into the Arctic 


so long each season. 
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regions, can hardly recover from the 
surprise at finding these diminutive 
representatives of plant groups he has 
known: dwarf willow (Salix herbacea 
and net-veined willow (Salix reticu- 
lata) only two or three inches high, 
and, in bloom or in fruit, Lapland 
rhododendron (Rhododendron Lap- 
very little taller, 
dwarf birch (Betula nana) searcely a 
foot high, and alpine azalea (Azalea 
procumbens) lifting its pink flowers 
hardly more than an inch above the 
By far the 
heath plant in Lapland is the crow- 
berry (Empetrum nigrum). This plant 
has almost the same range as the 
cloudberry (Rubus chamemorus) and 
both occur at Montauk Point, L. I. 

Another surprise is occasioned by 


ponicum) only a 


ground. commonest 


finding the Arctic flowers blooming so 
close to the snow; it 
amazing as the discovery of a living 
plant right on the snow,—the so- 
called ‘red snow,’ which is a tiny alga 
(Spherella nivalis). These minute 
plants are so abundant in Lapland, 
at least during July, that large patches 
of snow have a noticeable red tinge. 


is almost 


as 





Lapporten 





a conspicuous pass formerly traversed by the Lapps on their migrations 





Wild Flowers of the Uplands of Lapland 


PHOTOGRAPHED BY G. CLYDE FISHER 


THE NORTHERN DWARF CORNEL 
This plant (Cornus suecica) is similar to its more southern cousin, the dwarf cornel, or 
hunchberry (Cornus canadensis), but the petal-like bracts of the former seem to have a slightly 
greenish-yellow tinge, and the cluster of flowers in the center is of deeper tone. One would 
hardly expect to find the species of Sweden and Lapland in North America; nevertheless, it 
grows on this continent, where its range, from Labrador to Alaska, is more northern than that 
of Cornus canadensis 





THE WILD 
GERANIUM 


The beautiful 
rose-purple flowers 
of Geranium silvati- 
cum closely re. 
semble those of ow 
wild or _— spotted 
cranesbill. The 
generic, like th 
popular, name of 
these plants owes 
its origin to the fact 
that they have long 
slender fruit-bear- 
ing “beaks,” Gera- 
nium being derived 
from a Greek word 
meaning crane. 

In the manner of 
their seed dispersal 
both the Lapland 
species and ours are 
noteworthy, for 
they belong to that 
interesting group 
having — explosive 
fruits. The seeds 
are discharged by 
the sudden separa- 
tion and upward 
coiling of the five 
parts forming the 
seed capsule. With 
such violence does 
this explosive ac- 
tion take place that 
the seeds are shot 
out to considerable 
distances. 

Sprengel, the 
great German bot- 
anist, discovered 
that the nectar of 
the Geranium flow- 


ersis protected from 


the rain by fine and 
delicate hairs. Thus 
it is preserved pure 
for the insects that 
visit the flowers 
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WHITE 
MOUNTAIN-AVENS 


This prostrate, 
tufted plant (Dryas 
octopetala), with 
white flowers about 
an inch and a half 
indiameter, isa ty p- 
ical alpine species 
of the Arctic re- 
gions. The flowers, 
which nearly al- 
ways have eight 
petals, proclaim its 
position in the rose 
family. 

The styles, about 
un inch long, are 
plumose and = con- 
spicuous when in 
fruit, reminding one 
of those of the 
graceful — virgin’s- 
bower (Clematis vir- 
giniana) of — our 
roadside fences and 
those of the pasque 
flower  (Pulsatilla 
patens) of our 
prairies. Inallthree 
cases the feathery 
style constitutes a 
flying apparatus, 
the tail-like plume 
resembling the 
parachutes of the 
seeds of the dande- 
lion or wild lettuce 
in its behavior in 
the air. As in 
man-made para- 
chutes, so in these 
parachutes of the 
plant world, the 
resistance to the air 
in falling is consid- 
erable, so that winds 
ure apt to carry the 
seeds for some dis- 
tance 





THE MOSS CAMPION 


L 
~ 
~ 
zs 
~~ 
~ 
= 
= 
- 
vs 
-_ 
~ 
= 
= 
= 
= 
- 
_ 
- 
4 





ABJ 19YJO UL OSTS PUNOJ SI 4, “UOJSUIYSE AY JUNOPY UOS MOIS Uses ABUI JI « [A ‘SUTEJUNOP] OIG AY OY} UT 


s OY} pus ‘epeulOIpUy jo 10440Ur “BK donseg Ww 
LNVId SSON AHL 


PRA EEE PEREROPEAL oo? - > D *y me me TG % 
PYX41O[00-9804-Pp]O 84] l Hp voD dMazISs) FURL sIyy 403 oULvU avyjyouy 


NOIdWNV) SSOW AHL 





The reindeer flower (Ranunculus glacialis) is a white buttercup which forms the chief 
food of the reindeer in the higher parts of the mountains reached by these animals. Photo- 
graphed on the top of Mount Nuolja by the light of the midnight sun 


The purple flowers of the Lapland rosebay (Rhododendron Lapponicum) are lifted scarcely 
more than two or three inches above the surface of the ridge of Mount Nuolja. This plant 
grows also from Greenland to Alaska, and as far south as the Adirondacks and the higher 
mountains of New England 





Cotton grass (Eriophorum Scheuchzeri), in reality a sedge instead of a grass, is a conspicu- 


ous plant in the bogs of Lapland 


The cloud-berries (Rubus chamxmorus), which develop from these large, white blossoms, 
are arich yellow with a faint blush of red when ripe. They are an important food of the Lapps, 
who used to eat them with reindeer milk. The plants, which are only a few inches in height, 
often cover large areas of the heath. 

The plant is cireumpolar in distribution, and in Nova Scotia is known as the baked-apple 
berry. One of the most surprising facts about the distribution of this plant is that it grows 
at Montauk Point, Long Island. It is thought that the seeds were carried there by birds 





THE FLOWER NAMED FOR LINNEUS 
Linnea borealis was a special favorite of the great Swedish botanist whose name it com- 


memorates. In Lapland it grows in countless numbers and here, on his visit in 1732, he saw and 
enjoyed it. It appealed to him because of its modest, retiring nature, and because of its beautiful 
little bell-shaped flowers with their delightful fragrance. 

The American species, which is called twinflower, differs from the European in having the 


flowers funnel-form rather than bell-shaped, and the calyx shorter 
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Engraving on a limestone block, about three feet in length, detached from the overhang- 
ing wall of an anciently inhabited rock shelter at Sergeac, Department Dordogne, France. 
The outline of the horse, rude but firm and vigorous in execution, is representative of the 


second phase of this type of Paleolithic art. 


The first phase of the art rendered animal 


figures with no attempt whatever at perspective; while in the above instance the artist has 


sought to convey the idea of depth by representing all four legs of his subject. 


The work be- 


longs to the cultural stage known asthe Upper Aurignacian, and dates from about 20,000 B.C. 
The specimen was presented to the American Museum by President Henry Fairfield Osborn 


European Prehistory 


WITH SPECIAL REFERENCE TO THE WORK OF THE AMERICAN MUSEUM 


By N. C. NELSON 


Associate Curator of Archeology, American Museum 


HE existence of man in times 

prior to written history won 

recognition at last as a scientifi- 
cally demonstrated fact in the year 1858. 
This momentous event took place in 
Europé, where most of the pertinent 
discoveries had been made, and Europe 
ever since has been the chief center of 
prehistoric studies. Other parts of the 
world—and especially America—have 
contributed to the elucidation of the 
European story, but hardly more than 
that. Whether man and his culture 
originatedin Europe is still an unsolved 
problem. To date, however, Europe 
alone furnishes the necessary facts for 
an\ thing approaching a complete ac- 
count, and, consequently, whoever 


wishes to inform himself thoroughly on 
thesubject must in the endgoto Europe. 

The history of prehistoric studies has 
much in common with that of 
other new branch of natural science. 
It is a record of intense collective and 
descriptive activity, with a respectable 
amount of scholarly interpretation and 
not a little even of popularization. 
Briefly, in the sixty-five odd years that 
have elapsed since this research was 
begun, the discovered and_ recorded 
monumental remains of ancient date, 
such as dwelling sites, workshops, 
quarries, mines, forts, temples, and 
tombs, have come to be numbered by 
and the movable relics of 


any 


thousands; 
all kinds now gathered and housed in 
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public and private museums—including 
those of America—must be reckoned 
by hundreds of thousands. 

The interest aroused by these dis- 
boundless. Men in all 
walks of life have taken up archeology, 
more or less as a hobby it is true; but 
not a few today devote nearly their 
entire time tothesubject. Inthe mean- 
while the professional archzologist has 
appeared and already a certain amount 
of specialization is noticeable: some 
are interested chiefly in prehistoric 
industrial and 
nological problems, and still others in 
man strictly as a member of the animal 
species. A vast body of descriptive 
literature has developed and within 
the last fifteen there 
appeared from the presses of different 
countries, including the United States, 
no less than twenty compendiums 
or general—partly interpretative— 
treatises on prehistory. Nor is this all. 
Prehistoric man has taken his place not 
only in schoolbooks and bedtime stories 
but in fiction and poetry as well. Not 
many months ago there was published 
in New York City the translation of a 
five-volume novel (really five epic 
narratives) presenting in admirable 
fashion the origin of man and his rise 


coveries is 


art, others in tech- 


years have 


from animal beginnings down to the 
discovery of America. The European 
author, a man of eminence in his 
profession, has taken the known facts 
of anthropology and in the light of 
modern biology and psychology has 
produced a fairly plausible and cer- 
tainly a very stirring and suggestive 
account of the whole racial and cul- 
tural process. Surely, prehistoric man 
has come into his own! 

And what, it may be asked, has 
America contributed to the advance- 
ment of European prehistory? The 
answer is: directly or indirectly a very 
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great deal. In the first place, but 
for the discovery of America and—as 
a result of the voyages that followed 
in its wake—the discovery of the 
Pacific Islands, Europe would hardly 
as vet have perceived the reality or even 
the possibility of the Stone Age. In 
confirmation of this it is 
merely to point out that for a period of 
three thousand vears—the entire span 
of Europe’s written records—all the 
common stone artifacts, such as axes 
and arrowpoints, were well-nigh uni- 
versally regarded as of superhuman or 
celestial origin, suitable only for magi- 
cal and medicinal purposes. That such 


necessary 





objects could have been used by man 
for practical ends was deemed pre- 
The fact that stone as a 
substance for implements had _ not 
entirely gone out of use even in Europe 
passed unnoticed. Nor did the in- 
formation brought by the discoverers 
and early explorers of America, where 
the natives everywhere were observed 


posterous. 


using stone weapons and implements, 
at once convince the learned world of 
its error An entire century passes 
before we observe in the literature so 
much as a glimmering of light, and the 
darkness was not entirely dispelled 
until the red letter year of 1858, when, 
with the acceptance of a “ prehistoric 
period” of humanexistence, the theoret- 
ically necessary conditions were auto- 
matically provided forthe recognition of 
the Stone Age in the Old World. 

In the second place, the American 
peoples occupy a unique position with 
reference to European prehistory. First 
of ali, they are, most of them, sons 
and heirs of Europe, and for that rea- 
son, if for no other, have a special in- 
terest in her past. Then, Americans 
have been peculiarly favored by ci'- 
cumstances that have facilitated their 


ready understanding of things pre- 

















historic. The notion of a Stone Age, 
for example, did not present itself to 
us as a debatable subject; it was and 


isanrobvious fact. For while in Europe 
this primitive phase of human culture 
passed out some three to four thou- 
sand years ago, leaving not even a bare 
tradition of itself, among the aborigines 
in America it has survived in some 
measure down to the present day. In 
view, therefore, of these two special 
incentives, supplementing the normal 
interest In searching out explanations 
of human origins, Americans could 
hardly do otherwise than make notable 
contributions to the development of 
prehistoric studies. 

There remains to be recounted more 
precisely what has actually been done 
in America, aside from the general dis- 
semination of verbal information about 
our early European ancestors. In 
attempting this the writer can do no 
better than to recite some of the salient 
facts regarding European prehistory as 
pursued and developed by the Ameri- 
can Museum. 


MUSEUM BEGINNINGS 

From its foundation in 1869 the 
American Museum has sought to keep 
abreast of both the scientific and the 
popular interest in all matters relating 
to the early history of man. “It is to 
be ~ temple of Nature,” said Prof. 
Joseph Henry at the laying of the corner 
stone in 1874, “in which the produec- 
tions of the inorganic and organic world, 
together with the remnants of the past ages 
of the human family, are to be collected, 
classified, and properly exhibited.” 
Before these words were spoken, while 
the \luseum was still housed in the old 
Arsenal in Central Park, a sizeable 
exhilit had already been installed of 
both European and American antiq- 
uities and, when the present building 
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opened in 1877, what is now the bird 
group gallery was occupied almost 
exclusively by prehistoric archeology. 
Indeed, during the first twenty years 
the anthropological activities of the 
Museum were devoted chiefly to the 
acquisition and exhibition of archie- 
ological material. Not until 1888 did 
the institution—backed by popular ap- 
proval, expressed in terms of liberal 
money contributions—invest in any 
large ethnological collections; and plans 
for the present expansion of the de- 
partment of anthropology did not take 
shape until 1895. 


THE EUROPEAN COLLECTIONS 

The first European archeological 
specimen arrived at the Museum on 
April 29, 1872, and was the gift of 
Dr. F. W. Lewis of Philadelphia. It 
was a fragmentary implement of deer 
antler, taken from a Lake Dweller site 
in Switzerland. From that day until 
some time in 1884, when accessions from 
Europe suddenly ceased for a period of 
eleven years, the Museum received by 
gift and by purchase no less than 8000 
specimens, representing all the then 
known prehistoric stages of culture. In 
1895, European objects once more began 
to dribble in and ever since have been 
coming faster and faster until at present 
the American Museum possesses ap- 
proximately 15,000 specimens. The 
accessions represented were obtained 
from more than five hundred different 
sites, scattered over all the countries of 
Europe, excepting Portugal, Holland, 
Finland, and certain of the Balkan 
Actually, however, the bulk 
of the material comes from the British 
Isles, Denmark with southern Sweden, 
Switzerland with southern Germany, 
Belgium, and France—the regions, in 
short, which have been most thoroughly 
investigated to date, and possibly also 


states. 
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the regions which especially favored the 
life of early man. These precious relics 
illustrate the whole gamut of human 
invention, from the crudest hypotheti- 
‘al flint implements of Miocene date— 
say twenty millions of years ago—down 
to the modern-looking iron tools and 
weapons from La Tene Lake Dwelling 
deposits of about 500 B.C. 


COLLECTORS AND DONORS 
The story of the acquisition of these 
without interest, 
human as well as scientific. In the 
case of the older accessions very little 
is known as a rule beyond “locality of 
origin”? and the name of the donor. 
Many individual pieces, to be sure, 
carry marks to indicate that they were 
discovered as far back as 1851, but the 
attending circumstances, as well as the 
name of the actual 
usually lost beyond recovery. 


collections is not 


discoverer, are 
It is 
only within the last twenty years that 
properly authenticated archeological 
specimens have begun to come in; 
and it is these recent acquisitions which 
alone make it possible for us to arrive 
at a correct classification of the earlier 
collections. 

The available list of names of col- 
lectors and donors is nevertheless both 
formidable and interesting. The group 
residing in Europe includes such dis- 
tinguished and more or well- 
known personages as the late Oscar 
Montelius, of Sweden; Dr. C. Neer- 
gaard and M. M. J. Mathiassen (the 
discoverer of Maglemose culture), of 
Denmark; Prof. Nicholas Roerich, of 
Russia; Sir Hercules Read, Mr. Thos. 
W. U. Robinson, Mr. J. Reid Moir, Dr. 
Arthur Smith Woodward, Mr. Ben- 
jamin Harrison, and Mr.8. Hazzledine 
Warren, of England; Prof. A. Rutot 
and M. G. De Konincke, of Belgium; 
M. Henry de Morgan, M. G. L. 


less 
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Feuardent, the Marquis de Vibray, 
Prof. Louis Capitan, Prof. Henri Breuil, 
Dr. G. Lalanne, M. L. Didon, M. D. 
Peyrony, the Count de Limur, Dr, 
Henri Martin, M. V. Forbin, Dr. Paul 
Wernert, M. Estanove Jacques, and 
M. Zacharie le Rouzic, of France; Dr. 
Ferdinand Keller, Dr. Paul Vouga, and 
Hr. Otto Fehrlin, of Switzerland; Hr. 
Carl Gail of Germany; Dr. Aladar de 
Kovach, of Hungary; Prof. Hugo 
Obermaier, of Spain; Prof. E. H. Gig- 
lioli, of Italy; M. Speros Condounes, 
of Greece; and many others. 

A smaller but equally important 
group of American names are in one 
way or another intimately connected 
with the collections, for the most part 
as donors. These names, in the order 
in which they appear on the records, 
include Mr. Robert L. Stuart, Dr. J.C. 
Dalton, Mr. Andrew E. Douglass, Mrs. 
Robert L. Stuart, the late President 
Theodore Roosevelt, Mr. H. E. Win- 
lock, Mr. Charles W. Furlong, Mrs. 
Y. P. Lee, Prof. C. T. Currelly, Prof. 
J. H. MeGregor, Mrs. Charles Sprague 
Smith, Prof. George Grant MacCurdy, 
President Henry Fairfield Osborn, and 
Mrs. Henry Fairfield Osborn. Valu- 
able gifts have also been received from 
such institutions as Columbia Uni- 
versity, the American Numismatic 
Society, and the American Ethnological 
Society. 

It seems but fitting to remark in this 
connection that the most generous of 
all the donors were intimately related to 
the institution. Mr. Robert L. Stuart, 
who served the Museum as its second 
president, set an example in 1876 by 
presenting the first collection of Eu- 
ropean antiquities, a collection ‘hat 
has the additional distinction of b:ing 
the largest that the Museum has --ver 
received. It consisted of “over t iree 
thousand carefully selected specim« 1s” 
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of Paleolithic flint tools and weapons, 
brought to America by M. Henry de 
Morgan from Amiens and other classic 
archeological stations of the Somme 


Valley in northern France. At the 
time, this collection was described as 
“the most complete and valuable series 
of such objects extant (that of Boucher 
de Perthes at Abbeville excepted)—”’ 
an estimate which, it is safe to say, 
holds good even today, at least so far 
as America is concerned. But, as if to 
make certain that the series should not 
be excelled, Mrs. Stuart, in 1883, added 
to it more than two thousand speci- 
mens, in part from the same region. 


CLASSIFICATION AND EXHIBITION 

Having acquired these valuable col- 
lections, the next problem confronting 
the Museum was what to do with 
them, how to insure their continuous 
interest for the public. No museum, 
so far as the writer knows, has ade- 
quately solved this question of ulti- 
mate treatment, although one or two 
European institutions have made ex- 
cellent beginnings. Up to the present 
time, it is true, the situation has not 
been especially urgent: the more or less 
startling and spectacular facts about 
prehistoric man have been new, and 
public interest has responded to any 
miscellaneous display of ancient relics. 
Doubtless these displays will continue, 
for some time to come, to attract the 
majority of museum visitors as fascinat- 
ing collections of “curios” if nothing 
more. But, obviously, if the material is 
to justify its existence, is to make a 
permanent appeal to the general public, 
as we'l as to the special student, some 
order and simplification must be in- 
troduced. The least attractive ob- 
jects. such as rudimentary stone and 
bone ‘mplements, have an important 


story ‘o tell, if only we can bring it out. 
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To do this however, requires a number 
of things not always available even in 
the largest and most pretentious of in- 
stitutions,—time and patience coupled 
with both knowledge and ingenuity. 

The first step toward making an 
exhibit intelligible as well as interest- 
ing is to classify the material. Here 
several possibilities present themselves: 
we may group our specimens according 
to the substance of which they are 
made shell, 
according to the form of the objects, 
irrespective of their use; or according 
to their function or purpose. We may 
also group simply according to locality 
of origin or according to relative an- 
tiquity. Each of these systems of 
classification has its special advantages 
and disadvantages—if at all applic- 
able; but, obviously, the last three 
are the most fundamental. The aver- 
age man, on being confronted with an 
archeological specimen, invariably asks 
three questions about it: Where did it 
come from? How old is it? What was 
it used for? Any adequate museum ex- 
hibit must seek to answer all three of 
these legitimate questions. 

For a number of years the Ameri- 
‘an Museum has been experimenting 
with this exhibition problem. On 
the assumption that archeology is 
fundamentally a historical science and 
that history is incomprehensible ex- 
cept as a great 
the chronological relations of our vari- 


as bone, 





stone, ete. ; 


continuous process, 
ous prehistoric collections have been 
deemed of first 
tunately the available archeological 
data lend themselves admirably to a 
concrete demonstration of the histori- 
cal viewpoint as regards the material 
phenomena of culture. 
than twelve easily distinguishable cul- 
ture stages (not to mention numerous 
subdivisions) are recognized in western 


importance. — For- 


Today no less 
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Europe alone and their time sequence 
is determined beyond all possibility of 
dispute by their stratified occurrence in 
undisturbed deposits, both natural and 
artificial. The fact of stratification or 
superposition does not, of course, prove 
that the implements of any particular 
level in a given deposit were derived by 
a process of modification from those 
immediately below, although detailed 
study of the artifact contents of con- 
tiguous strata has shown that such 
genetic relationship commonly exists. 
But whether traceable or not, these 
successive steps or stages In the evolu- 
tion of ordinary human inventions 
seem designed by nature to serve as 
primary subdivisions in the classifica- 
tion and arrangement of museum ex- 
hibits of this have 
accordingly been so used at the Ameri- 
van Museum. The hall of prehistoric 
man, as it happens, lends itself fairly 
well to this mode of treatment: the 
portion occupied by the Old World 
collections is oblong and is furnished 


character and 


with two rows of parallel table cases, 
-ach series of cases sufficiently spacious 
to accommodate a moderate-sized dis- 
play of all the various culture levels, 
arranged in their precise order of strati- 
graphic occurrence. 

One of these two rows of cases has 
been devoted to the strictly scientific 
presentation of cultural evolution as 
afforded by the antiquities of several 
different countries. No single country, 
however, is represented in our collec- 
tions by adequate data for all of the 
twelve culture stages above referred to 
—in fact, in some instances such repre- 
sentation never be effected, 
certain of the stages do not exist. 


can as 
In 
order, therefore, to illustrate the general 
evolutional process for Europe as a 
whole, as well as to indicate the actual 
events in particular localities, the 
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countries affording the best material fo 
certain of the culture stages have bee 
grouped to suit the chronological re- 
Thus France comes first 
at the near end of the hall, and is 
represented chiefly by a full inventory 
of Paleolithic specimens. 


quirements. 


Denmark 
and southern Sweden come next with a 
fine Neolithic series. Finally, at the 


far end of the hall, Switzerland is 
introduced as furnishing, besides a 


good Neolithic exhibit, the best avail- 
able specimens of the Bronze and Iron 
ages. Similarly,incomplete but paralle! 
exhibits from other countries, such as 
Spain, Belgium, and the British Isles, 
are placed in certain of the adjacent 
upright wall cases. The subdivision 
within each of these local unit exhibits 
is stratigraphic, a table case or a shelf, 
according to circumstances, being given 
to each culture level. 

Each of the culture level exhibits, 
moreover, consists of two parts: one, 
typological: the other, distributional and 
comparative. The former, placed at one 
end of the case, furnishes a small but 
comprehensive display of typical speci- 
mens, such as characterize the par- 
ticular culture horizon dealt 
Chellean, Acheulean, Mousterian, and 


with— 


so on; the latter, occupying most of 
the available the 
made up of segregated groups of repre- 


space in case, 1s 
sentative specimens of the given hori- 
zon as they occur in different parts of 
the country treated. The one exhibit 
is designed to show the visitor at 4 
glance all the known essentials of any 
particular culture stage; the other Is 
designed to emphasize at once the wide 
geographic distribution of identical 
forms of implements and such minor 
local variations as occur. 

The second row of table cases in: the 
hall of prehistoric man is devoted to 4 


somewhat schematized compar: tive 
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exhibit, covering the entire Old World. 
The aim here is to do for the Old 
World what was done for France, 
Switzerland, and other countries in the 
preceding geographic exhibit,—to show 
the apparent intercontinental distribu- 
tion of many identical or nearly iden- 
tical culture traits, as exemplified by 
ancient as well as modern primitive 
tools, weapons, household gear, and 
other data. A strictly scientific pre- 
sentation is impossible here at present ; 
but if science has been sacrificed, it is 
hoped that the achieved simplicity of 
arrangement may be more intelligible 
to the general visitor. 

The basis of the arrangement of this 
exhibit is stratigraphic. It opens with 
eoliths at the entrance end of the hall 
and closes with iron objects at the far 
end. Each of the seven double table 
cases consists of three sections, the 
middle one of which is devoted to 
European objects, while the two end 
sections are reserved for material 
from Asia and Africa respectively. 
The central, European, section of the 
case, it must be further explained, is 
furnished for each of the twelve culture 
levels with genuine specimens from one 
or more localities, according as the 
available collections permit; the Asi- 
atic and African sections are supplied, 
as far as practicable, with similar but 
as yet not positively proved ancient 
artifacts. Wherever our Asiatic and 
African prehistoric resources have failed 
to fill their allotted sections, materials, 
in part of recent date, from Australia 
and the Pacific Islands have been in- 
troduced, partly for the purpose of 
filling the vacant spaces and partly to 
suggest the survival of ancient conti- 
nental forms of implements in these 
ou'lying regions. Incidentally, the in- 
troduetion of ethnological specimens 
al-) serves to show the possible ancient 
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methods of hafting, as well as to suggest 
various uses for the prehistoric forms. 
Carried to completion, this plan of 
arrangement would present a combina- 
tion time-and-space distribution, and 
would show at a glance the grand 
sweep of elementary human culture. 


PUBLICATIONS 

The subject of publications calls for 
but few remarks inasmuch as our col- 
lections remain practically undescribed. 
A few papers bearing more or less 
directly on the European material 
have, however, appeared from time to 
time in NaturaL History. The Mu- 
seum collections also deserve some 
credit for having helped to inspire 
President Henry Fairfield Osborn for 
the great task of writing his well-known 
book, Men of the Old Stone Age, the 
first general treatise covering this field 
to be produced in America. This work 
has stood for a decade as the only con- 
siderable American contribution to the 
subject and not until the past twelve- 
month have any American students of 
prehistory sought to supplement it. 
Now, however, we have all at once 
three new American publications cov- 
ering the same field and rumor has it 
that other treatises are in preparation. 


CONCLUSIONS 

The first and most obvious conclu- 
sion to be drawn from all this intense 
activity concerned with matters pre- 
historic would seem to be that the world 
is mightily interested. Doubtless it 
always has been interested in human 
origins and will continue to be. Poets 
are not alone in believing that “the 
greatest study of mankind is man.” 

The second conclusion is that the 
world having rather suddenly had re- 
vealed to it a vast body of new and 
pertinent knowledge, certain far-reach- 









ing effects are bound to follow. Al- 
ready the materialistically inclined, 
who are prone to gloat over recent 
achievements and recent progress, have 
experienced a rude shock. For if the 
fragmentary relics in our museums tell 
anything, it is that the foundations of 
our whole modern existence 
social, and religious—were laid deep 
and secure in the unrecorded past. 
The primary inventions relating to 
hunting, fishing, and food production; 
the protective devices against envi- 
ronmental conditions, represented by 
clothing, houses, and strongholds; the 
domestication of plants and animals 
as basic to agricultural and animal 
husbandry, making man_ relatively 
independent of nature’s bounty; and, 
finally, the discovery and successful 
treatment of various metallic 
resulting in tools and —- both 
durable and of these 
material cadets were developed 
and more or less perfected before (some 
of them long before) man had the 
leisure or the need for devising a 
mechanical method of recording his 
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thoughts. In the light of ail this, what 
original contributions to civilization 
has modern man made, the germ of 
which was not already present among 
our prehistoric ancestors? Some, no 
doubt; and yet certainly not so many 
as most of us are wont to think. 

If this effect of the past is discernible 
in the essentially material side of 
modern culture, how much more cer- 
tain, if less tangible, must the effect 
have been on the non-material side? 
The belated recognition of prehistoric 
man—or in other words the admission 
that things human were not placed on 

arth ready-made some six thousand 
years ago—has unmistakably taken a 
powerful hold on the modern mind. 
Every department of thought, if not 
of action, has been more or less visibly 
affected by the new knowledge. 
departments have been shaken to their 
foundations and are being rebuilt on 
new and broader lines. We do not yet 
know what the end is to be; but those 
most familiar with the new knowledge 
about man of the distant past look 
agerly and confidently to the future. 


Some 


Engravings of two incomplete figures on a fragment of bone found in the rock shelter at 
Limeuil, Department Dordogne, France, and presented to the American Museum by Presi- 


dent Henry Fairfield Osborn. 
of ears and mane (see upper left-hand corner) 


One of the horses has been destroyed except for the suggestion 
; the other (occupying the right half of the bon« 


is represented by the entire body and neck as well as the adjacent part of the lower jaw. 
The body parts proper are executed in bold outline, and in addition, the mane and body hairs 


are suggested by delicate incisions or shadings. 
phase of prehistoric art, contemporary with Magdalenian culture. 
twice natural size, 


about 15,000 B.C. (From a sketch, 





This style is representative of the fourth 
The specimen dates froin 
by William E. Belanske.) 
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Early letterhead of the Jardin’s Museum of Natural History, on a letter addressed by 


Lamarck and Geoffroy to Charles Wilson Peale, 1796. 
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From the Osborn collection in the 


The Jardin des Plantes 


A PARNASSUS OF NATURALISTS 


By BASHFORD DEAN 


Honorary Curator of Ichthyology, American Museum 


ATURAL history, like any other 
history, has had its great epochs. 

One of them had its flowering 

time in the year 1859, when the doctrine 
of evolution was expounded clearly and 
convincingly. Another epoch followed 
the discoveries of Leidy, Marsh, Cope, 
and Osborn, when a new paleontology 
was built up. Still another centered 
about cellular research. Of earlier 
epochs none were more fruitful than 
those which grew out of the scientific 
soil of the Jardin des Plantes in Paris. 
There it was that whole lines of natural 
history diverged during the first third 
of the last century from the brilliant 
researches of Buffon, Lamarck, Geoff- 
roy Saint-Hilaire, and Cuvier. Indeed, 
there is scarcely an institution in the 
New, no less than the Old World, 
which is not in the debt, directly or in- 
directly, of this great French pépinieére. 
Just as many of our professors found 
their zodlogical inspiration in Germany 
during the eighties and nineties, so our 
earlier generation gained its best re- 
sults in Paris during the sixties, fifties, 
forties, and thirties. The bust of Prof. 


John 8. Newberry in the fossil fish gals 
lery of the American Museum recall- 
such a generation; in fact, no one who 
knew this eminent scholar could soen 
forget that his training was French. 
He showed it in his lists of authorities, 
in his manner of working, in a courtesy 
which suggested the Second Empire, 
even in the little mannerisms which 
dated from Cuvier himself. 

Professor Osborn has asked me if I 
would prepare a brief article for this 
journal on the Jardin des Plantes in its 
relation to the development of natu- 
ral history, suggesting that I write it, 
not as a problem in research, but as 
a matter of personal knowledge and 
experience. 

None the less such an article should 
require careful bibliographical studies, 
for personal experience is apt to have 
little more than interest, 
though one may well come in contact 
with greater things during numerous 
visits to Paris in the course of the past 
thirty-five years. Indeed, no one can 
visit the Jardin des Plantes frequently 
without making interesting notes on 


personal 





673 













NATURAL HISTORY 


ee ee ne A Ry 
ew ncn oa 


a... f 
he OE a 


“My 


General view of the Jardin des Plantes 


The House of Buffon (right), corner of Rue Buffon and Rue Geoffroy Saint-Hilaire 


Iron Cross, where Buffon lived from at the same point and passed through t« 
1739 to the day of his death in 1788, same tron gate in his search for great 
and fail to realize that he is close to a knowledge. 


before him the venerable House of the eight generations has at some time stood 





early French zodlogy. And noone can Parnassus of naturalists: indeed, lhe 
stand at the corner of Rue Buffon and» may safely assume that almost every 
Rue Geoffroy Saint-Hilaire, and see noted zodlogist or botanist during the last 
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I remember clearly my own first 
visit to the house of Buffon in 1887, 
when I stood in front of the door and 
hesitated to make use of a formid- 
able knocker in cut steel which had 
stood sentry there since the days of 
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my way into the study of the director 
of the Jardin des Plantes, who was then 
Doctor de Quatrefages, a savant re- 
nowned for his researches in anthro- 


pology and evolution. The professor, 
I found, was a kindly gentleman, then 
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Prof. J. L. A. de Quatrefages (1810-1892) in the House of Buffon. Pencil 


sketch by Dr. Bashford Dean 


Louis XIV. I wondered even what 
night happen to me after the hammer 
fell and the reverberations in the old 
hall ceased. Luckily, however, I 
‘liscovered that the door could be 
opened by any visitor, so I climbed at 
once the ancient staircase and found 


about eighty years of age, who professed 
to have time to devote to a visiting 
voungster. He invited me in, took his 
place comfortably in an elbow chair 
which had been used by Buffon him- 
self, and talked to me of the history of 
the Garden. 
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The Museum of Zoélogy in the Jardin des Plantes 
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“Yes,”’ said he, “in those olden 
times (the days of Louis XIII) one 
had a primitive idea of natural history. 
It should arouse curiosity, or it should 
be of medical interest. Its philosophi- 
‘al side was ignored. Indeed, it was 
the medical side of the Garden which 
then gave it its start—it was the Jardin 
du Roy, where medical plants were 
cultivated, where queer from 
distant lands, gathered often by Jesuit 
priests, were received and propagated. 
In fact, some of the earliest plants sent 
from America found their abiding 
place here. Almost from this window I 
can show you a locust tree which dates 
from the seventeenth century; 
yonder at cedars of 
planted a century and a half 
Bernard de Jussieu. So it goes. 

“Our itself an out- 
growth of the lion dens and bear pits 
which in early times flourished beside 
every kingly castle. Just as you recall 
that the great zoo of London grew out 
of the hutches of wild animals in the 


seeds 


and 


are gr Lebanon 


ago by 


menagerie is 


Tower of London when this was a royal 





palace, so you must picture the Jardin 
des Plantes as a king’s glorified garden 
and menagerie. Indeed, our early 
botanists and zoélogists were little more 
than people of the royal household; for 
just as each king furnished quarters 
for his body physician, so also he 
provided for his herbalist, who was then 
little more than an apothecary, and 
his zoélogist, who was but a learned 
huntsman charged with the care of the 
wild birds and beasts ‘patronized’ 
by the royal family. In this regard, if 
one considers the animals of a royal 
menagerie, he has at once before him 
quite a numerous family. Even as 
such a naturalist should know the 
habits of birds that hunt and are 
hunted, which include a large part of 
our feathered friends, so he should be 
familiar with mammals that hunt and 
are hunted, which make up a goodly 
proportion of the guests of our mod- 
ern menagerie. Into this company, of 
course, entered numerous exotic forms 
which came to a prince by gift—for 
just as today your president will be 
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Jardin des Plantes from the side of the Seine, with the statue of Lamarck 


given a young bear if he travels in 
the Rocky Mountains, so would the 
European monarch in the eighteenth 
and seventeenth centuries receive 
tokens of interest and affection from 
subjects, and especially from foreign 
ambassadors, wherever they happened 
to be. A moufflon would come to the 
Grand Monarch 
Barbary ape would be brought by a 
loyal sea captain from Gibraltar; or 
an ostrich would find its way from the 
sands of Egypt to Paris through a 
delegation sent to a caliph. 

“Tn any event, it is safe to say that, 
when we look from the window of this 
ancient structure, we can actually 
trace the origin of botany and zoédlogy 
in France. Most of the buildings, it is 
true, have been greatly changed, and 
‘or this we have to thank the great 
Napoleon, who took a personal interest 
in our Garden and gave us the means 
o construct houses for our living beasts 
ind museums for our collections. And 

hese, indeed, have survived most of the 
icissitudes of Paris. We have had, it 


from Corsica; a 





is true, many lean years in our work. 
Thus during the siege of Paris’? (and 
the old professor, who had risen from 
his chair, eyed the horizon and tapped 
his finger slowly on the window sill) 
“we very nearly emptied the menag- 
erie; we had no food for our animals, 
In the little restaurant 
yonder you could have eaten roast 
monkey (almost cannibals we were) for 
You 
could have tasted the meat of kanga- 
roo and camel and bear. I 


so we ate them. 


very little as money goes today. 


am told 
that many of our beasts were unpal- 
atable notwithstanding the best efforts 
of a competent cook, but they were 
surely better than rats, and you re- 
member that, when food became scarce, 
many rats appeared on our menu as 
‘game patties.’”’ 

The professor turned, sat down again 
in the great elbow chair, and continued: 

“Tn this room Buffon himself wrote 
and entertained. A wonderful man 
he, a courtier by trade even to the tips 
of his immaculate ruffles. I am told 
that he dressed with great formality 
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when he wrote and that his elegance of 
style (le style c'est Thomme méme) was 
dictated by the elegance of his costume, 
though one can hardly comprehend 
today in this dusty room how great 
ruffles and lace jabots could long re- 
main spotless. Here it was, I 
informed, that he entertained 
Louis XV, when on state visits, accom- 
panied by his lady friends, the monarch 


have 
been 


was pleased to spend an hour in order 
to hear M. de Buffon tell of the wonders 
of his Garden and of his delightful 
experiments. A favorite ape, which 
adroitly stole the king’s handkerchief 
and at once presented it to a particular 
lady of the court, it is said, amused the 
king immensely and was the cause of 
a royal donation,—to the Garden of 
course.” 

Starting from the house of Buffon, 
one has not far to seek for interesting 
memories of great naturalists. Streets 
and speak of Buffon, 
Robin, de Jussieu. de Candolle, Chev- 
reul, de Lamarck, Geoffroy 
Isidore Saint-Hilaire, Daubenton, Lin- 
nzeus, de la Brosse, Haiiy, Jaequemont, 
Brongniart, Claude Bernard. In one 
of the buildings professors of botany 
drew their students from all quarters 
of the world, and no peak was too high, 


monuments 


and 


no desert too vast. no jungle too dense 
to furnish for them herbaria. There 
in the lecture room a chance remark of 
a stranger caused a great teacher to call 
out ‘Who are you that say that? You 
must be Linnzeus himself!’ And he, 
indeed, it was, for the fame of the 
Swede had penetrated from remote 
Hammarby even to Paris. There it 
that Lamarck his 
botanical researches, sending his Flore 


was carried on 
Francaise to every great worker in the 
world, with its curiously artificial keys 
for finding the names of plants, which 
some of us remember even today in our 
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early botanies. And here it was that 
Lamarck saw the light of evolution and 
published his Philosophie Zoologique 
(1809), which might well have caused 
the acceptance of evolution fifty years 
before Darwin. 
clude that if Lamarck had had the 
cordial support of Bonaparte at that 
time, when all manner of dreams came 
true, the history of the acceptance of 
the philosophy of animal life might 
have been widely different. 

It happened, however, that he gained 
the enmity of the great man instead 
—and in a curious way, for in the midst 


One may even con- 


of other philosophical researches, La- 
marck studied meteorology and, as an 
early ‘weather man,” he prophesied 
fair days and foul, and, alas. his pre- 
dictions were wrong! 
picture the wrath of Napoleon at these 
unhappy and can 
Lamarck at reception meeting 
blazing eyes and hearing sharp words 
which told him to ‘mind his business’ 
and not fool of 
“Go back to your herbs, M. Lamarck, 


Indeed, we can 


guesses, we see 


his 


‘make a himself.’ 


and good day to you.” This is said 
to have been the last interview which 
the Emperor accorded him,—an _ un- 
pleasant memory which embittered his 
last days, when, poor, blind, almost 
forgotten, he lived in a street near the 
Jardin des Plantes, cared for by his 
devoted daughter,—a scientifie Milton, 
dreaming of evolution as a Lost Para- 
“The day will come,” said the 
daughter, ‘‘when the world will ap- 
preciate you’’—a prophecy which came 
true in 1909, when a monument of 
Lamarck was formally dedicated in 
the Jardin. 

Here it then, that 
science saw the beginnings of evolution. 
Buffon himself had formulated distinct 
evolutional theses as early as 1750, but 
he failed to maintain them in the face 
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Letter written by Daubenton regarding a rhinoceros ‘‘dedicated”’ to the service of 
sclence—its organs to be dissected and its skin and skeleton exhibited. From the 


Osborn collection in the American Museum 


of » powerful orthodox church, for he 
Was too much of a courtier and too 
little of a martyr,—“give the church 
all the persiflage it wishes,’ he said 
irreverently, ‘for this makes stupid 
people quite happy.” But Lamarck 
Wa> of sterner stuff. He maintained 


his evolutionary views in spite of fierce 
criticism, desertion, persecution, and 
failure. Still, fail he did: he gained the 
enmity of Bonaparte; he was unable 
to collect and marshal facts which bore 
upon his theme. Nevertheless he came 
within a measurable distance of sue- 
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The Gallery of Comparative Anatomy 


cess. 


For one thing, evolution was 
then in the air. Even as early as 


1796, Geoffroy Saint-Hilaire was, with 


Lamarck, corresponding with foreign 
naturalists (as with Peale in Philadel- 
phia) in order to enlist their help in 
demonstrating evolution; and we do 
not wonder that by 1830 (the year 


Lamarck) 
crisis in 


following the death of 
there came about a views 
regarding the origin of species which 
shook the foundations 
French Academy! 

The cardinal fact about the Jardin 
Plantes is, 


even of the 


des as already noted, 


that it personified great epochs in 
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yellow alcohol. 


At the time of the 


natural history. 
French Revolution, and just before 
and after, it was the home of an extraor- 
dinary outpouring of knowledge con- 


cerning man and his universe. It then 
witnessed the upbuilding of a new 
anthropology; it produced vast cata- 
logues of ‘‘animated nature,” seeking, 
describing, and classifying animals and 
plants from all parts of the world (bear 
witness the great volumes on Egypt); it 
outlined an evolutional philosophy; 
it foreshadowed in certain researches 
the work of Pasteur in disproving 
“spontaneous generation’’—in fact, it 
was upon this earlier foundation that 
Pasteur was able to place the key- 
In physiology it 
paved the way for a Claude Bernard; 
in anatomy, and especially in compara- 
tive anatomy, its service was monu- 
mental. Under the leadership of 
Cuvier, it brought together facts con- 
cerning the structure of animals, both 
living and fossil, which served to build 
up a philosophy of animal structure 
and to demonstrate the doctrine of 
evolution—although Cuvier himself, 
curiously enough, had not a mind 
unbiassed and agile enough to follow 
the path which his own researches 
mapped out. One thinks of this as 
one walks in Cuvier’s galleries among 
anatomical preparations and skeletons, 
which, for the rest, are today not 
inspiring to one who has not a zo6- 
logical instinct,—for what is less at- 
tractive than a skeleton imperfectly 
dégraissé, turning black in spots, or a 
taxidermic specimen of 1830 from which 
all color has faded, or a ruminant’s 
stomach standing waxy in a jar of 
None the less, even a 


stone of success. 
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casual visitor can see behind all these 
things (representing vast and devoted 
labor) the dynamic genius of Cuvier,- 

the stocky little man, thick of neck, 
with a reddish hair, whose 
luminous eyes no student could forget, 
whose strong personality turned back 
the tide of evolution. Even inthe third 


mop of 





The House of Cuvier 


“generation” from Cuvier, I felt his 
influence one day when I unearthed 
in a dusty shop in the Rue de Seine a 
package of his letters and a lock of his 
sandy hair. With these things in my 
hand, my imagination pictured his 
lecture room, and I could almost hear 
him expound (with German accent) 
the homologies of bones and the his- 
tory of mammals. 








Relationships of the Upper Palaeolithic Races 
of Europe 


By LOUIS R. SULLIVAN 


Associate Curator of Physical Anthropology, American Museum 


Note: This review is based largely upon an examination of the remarkable collection of 
cranial casts of early man in the hall of the Age of Man on the fourth floor of the American 


Museum. 


The illustrations are for the most part photographs of these casts and of modern 


skulls in the somatological collections of the department of anthropology of the Museum. 


In this article only anatomical relationships are discussed. 


The reader who wishes a more 


detailed consideration of these problems in a cultural background is referred to Men of th: 


Old Stone Age by Henry Fairfield Osborn. 
basis of arrangement of this review. 


the abundant literature on the subject, which ure omitted from this brief summary. 
writer’s indebtedness to such literature will be obvious. 


The chronology of that book has been used as the 
Professor Osborn’s book contains detailed references to 


The 


Grateful acknowledgment is also 


made of the privilege of reading an unpublished manuscript on the physical anthropology of 
Teneriffe in which the Cré-Magnon question is discussed by Dr. E. A. Hooten of Harvard 
University, and of the assistance of Dr. Milo Hellman in measuring the cranial casts. 


EW chapters in the history of hu- 
man development offer so much 
of general interest as does the 

chapter dealing with the history of 
man in the Upper Paleolithic Period 
of Europe. The remarkable carvings 
and paintings of this period have 
evoked universal admiration and a 
desire to learn more about the people 
who made them. All of us are anxious 
to know what these people were like, 
what their racial affiliations were, 
what became of them, and whether or 
not they left any descendants. While 
much more work remains to be done 
before all of these questions ean be 
answered conclusively, some of the 
probabilities and possibilities can be 
stated at this time. 

Osborn includes four great cultural 
periods in the Unvper Paleolithic of 
Europe: Aurignacian, Solutrean, 
Magdalenian, and Azilian. It will be 
convenient to discuss the peoples of 
ach culture period separately and in 
the order given above. 

THE AURIGNACIAN RACE OF 

CRO-MAGNON 

It will be recalled that the prevail- 
ing type of man during the Lower 
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Paleolithic was quite different from 
that of any of the modern existing 
races. This race is known as the 
Neanderthal and is usually assigned to 
a species distinct from modern man. 
Neanderthal man, or Homo nean- 
derthalensis, was a short, thick-set, 
coarsely built man. His head was 
massive and flattened, with heavy 
overhanging eyebrow ridges, a large 
broad nose, and a receding chin. He 
had many other peculiarities which set 
him apart from Homo sapiens. 

In striking contrast to this race is 
the prevailing type of man in the 
arly Upper Paleolithic of Europe. 
This type has been called the Cré- 
Magnon race after the type specimen, 
“Old Man of Cré-Magnon,”’ or ‘‘ Cré- 
Magnon No. 1.”’ It was characterized 
by very great stature, averaging at 
least 5 feet 10 inches and more in 
some localities. The head was long 
and low, but much higher than that of 
Homo neanderthalensis. The brain 
case was unusually large, in keeping 
with the enormous bodies of this race. 
The face was broad, but relatively 
low in vertical dimension, the orbits 
were excessively low, the nose wis 
well arched and narrow, and the chin 
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unusually well developed even when 
compared with modern European 
man. The femora (thigh bones) were 
very robust and very wide and flat in 
the upper portion of the shaft; the 
tibie (lower leg bones) were saber- 
like, flattened from side to side, and 
unusually long in proportion to the 
length of the femora,—a decidedly 
negroid character. The radii (fore- 
arms) were also rather long in propor- 
tion to humeral (upper arm) lengths. 
As described above, this type has 
been found chiefly in France and 
adjacent countries. It is found most 
frequently with Aurignacian cultural 
remains and has been generally 
credited with bringing Aurignacian 
culture and art into Europe. Some 
authors credit it also with the develop- 
ment of Magdalenian culture. Be this 
as it may, we know that the repre- 
sentations of the Cré-Magnon type 
become less common as we pass up- 
ward through the Magdalenian and 
Azilian, although individuals belonging 
to this type are found even in Neo- 
lithic times. The facts now available 
indicate that the Cré-Magnon type 
“had its day”’ in Aurignacian times. 
What became of this type? Did it 
become extinct or is it represented 
among the living peoples of Europe 
today? More sheer nonsense has been 
written on this subject than on any 
other anthropological problem. Some 
idea of the degree of absurdity to 
which the discussion has degenerated 
may be obtained from a summary of 
the nations and peoples identified 
with the Cré-Magnons. Cr6-Magnons 
have been claimed among the living 
populations of the Canary Islands, 
North Africa, Spain, Italy, Portugal, 
Bu'garia, France, Belgium, Holland, 
Ge many, Norway, Sweden, Ireland, 
Wes, and Scotland. In addition the 
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Cré-Magnons have been held by 
various authors to be identical with 
the Nordics, Mediterraneans, Celts, 
Deniker’s Littoral race, the Basques, 
the Finns, the Esthonians, the Ameri- 
‘an Indians, the Semites, and the 
Egyptians. They have alternately 
been described as blondes and_ bru- 
nettes. The one criterion seems to be 
a vague something called disharmony. 

Without going into negative detail 
it is fair to say that few of these claims 
are accompanied by convincing proof. 
While all such claims are interesting 
possibilities, few of them are probabili- 
ties and they should not be taken 
seriously until accompanied by de- 
tailed and convincing evidence. 

So far as skeletal remains testify, 
very few modern ones have been 
described that correspond in all 
respects to the Cré-Magnon type of 
the Upper Paleolithic of France and 
Italy. There is, however, one type 
smaller in size and differing from the 
Cr6-Magnon in several other details, 
but corresponding to it very closely 
on the whole, which was quite wide- 
spread in Neolithic times and even in 
very recent times in areas around the 
south and west of the Mediterranean. 

The transition to living peoples is 
not so easily made. One of the great- 
est sources of error in anthropology is 
the attempt to link up skeletal re- 
mains with the living population of an 
area. In the past such linkings have 
been made usually on the basis of 
some one criterion, such as the cephalic 
index. Now that the extreme com- 
plexity of human race relationships 
is beginning to be appreciated this 
practise is no longer approved of. 
In short, we are not now so certain of 
some of the things that were accepted 
as facts twenty years ago. 

Although the Cré-Magnons differ 
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from the modern Europeans in sev- 
eral details, they were in many 
essentials Caucasian or Caucasoid. 
We are accustomed to think of them 
as a Caucasoid race related rather 
closely to the Nordic and Mediter- 
ranean. Certainly there is only a 
short structural gap between the Cré- 
Magnons and the Mediterraneans and 
Nordics. However, at present I do 
not feel that it has been demonstrated 
that the Cré-Magnon of the Upper 
Paleolithic of France is identical with 
or ancestral to either the Mediter- 
ranean or the Nordicraces. I believe 
that it is best at present to regard 
the Cyé-Magnon as an end form in 
evolution. 

It does not follow that the type is 
extinct—in fact, this is highly improb- 
able. It is almost a certainty that 
the blood of this race flows in the 
veins of some of the European peoples 
today. Probably small colonies of 
the type, more or less mixed, will be 
found in widely scattered parts of 
Europe. The smaller related race 
above mentioned exists in parts of 
France, Spain, and northern Africa. 
But these identifications of 
metric types with living types must 
be carefully and cautiously made. In 
spite of all the work that has been 
done, our knowledge of the living peo- 
ples of Europe is most elementary. 
It has been predicted that when we do 
know more of the extant peoples of 
the earth, colonies or islands of Cré6- 
Magnons will be found not only in 
Europe and Africa but in other parts 
of the world as well. 

Another factor which complicates 
the problem of identifying modern 
racial remnants with osteological 
types is the widespread and almost 
universal tendency of several groups 
of ‘racial remnants,’ “marginal 





osteo- 
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‘vanishing 
races,’ or whatever sort of races one 
prefers to call them, to herd together 
and mix up in areas. 
There are several such ethnic islands 
which are well known,—notably the 
Pyrenees, the Caucasus, Madagascar, 
South Africa, the Malay Peninsula, 
the Philippine Islands, and the inte- 
riors of several Malay island groups, 
the northern Japanese Islands, some 
Polynesian groups, southern South 
America, and many other places. 


types,” “fringe races,”’ 


inaccessible 


THE AURIGNACIAN RACE OF GRIMALDI 

Associated with the Cré6-Magnon in 
Mentone, Italy, is another race, 
represented so far by only two in- 
dividuals. But these two individuals 
are of such exceptional interest that 
they have been taken as types for a 
new race called the Grimaldi race. As 
I have already noted, the Cré- 
Magnon race was negroid in certain 
respects: its low face with a tendency 
to prognathism in some individuals 
and moderately long forearms and 
lower legs. But the Grimaldi in- 
dividuals were negroids indeed. By 
this I do not mean that they were 
ordinary negroes, for it cannot be too 
strongly emphasized that there are 
as many or more well defined types of 
negroes as there are well defined types 
of Caucasians. 

If we may judge from the two in- 
dividuals found, one an adolescent 
male and the other an aged female, 
the Grimaldi race was a fairly tall one. 
The woman was about 5 feet 3 
inches in height. If she was any- 
where near being representative for 
the race, the men must have been «t 
least 5 feet 7 or 8 inches tall on tlie 
average. The heads are very long 
and also rather large for negroics. 
The brain cases are relatively hig}. 
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CRO-MAGNON NO. 1 


AURIGNACIAN 


CRO-MAGNON FROM GRIMALDI 
(After Verneau) 
AURIGNACIAN 


GRIMALDI NEGROID YOUTH 
(After Verneau) 
AURIGNACIAN 


Two crania of the Cré-Magnon type are compared with one of the Grimaldi negroid type. The Cré-Magnons 
approach the modern European types in the contour of the profile, in the marked development of the chin, elevation 
and projection of the nasal skeleton, sharp lower border of the nasal opening, and enlargement of the mastoid 
processes. They differ from modern Europeans in the excessively low orbits and very low, broad faces. The 
Grimaldi negroid youth on the right cannot be regarded as 2 variant of the Cré-Magnon type. The differences are 
too great and too consistently negroid. Some of the Cré-Magnons show evidences of Negro admixture. The 


Grimaldi negroid type approaches the Hottentot type 


The faces are large, but low: the 
noses, broad and depressed at the 
root; the lower nasal borders are not 
sharp as in most Europeans; the 
faces, below the nose, project quite 
markedly; the chins are not promi- 
nent: and the teeth are large. The 
long forearms and lower legs of the 
(:6-Magnons are exaggerated and 
truly negroid in this type. The pelvis 
aio is narrow. 

The indications are that this race 
peared, in Italy at least, before the 





Cré-Magnon. It apparently was 
never a very important race numeri- 
‘ally in Europe. Several Neolithic 
skulls of this type have been found in 
Italy, France, and near-by countries. 
Even some of the modern crania from 
Italy approach this type. The in- 
habitants of several provinces of 
Italy have been identified with the 
Grimaldi race, but here again the 
identifications have not been based 
upon detailed and accurate observa- 
tions. In general such identifications 
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mean merely that the individuals 
identified as Grimaldi are negroid. 
Any one familiar with the history of 
Italy or the Mediterranean borders 
will appreciate the sources of error 
involved in such procedure. 

Another interesting observation is 
that the Grimaldi 
most closely craniometrically skulls 
from South Africa described as Hot- 
tentot. The identity or relationship 
of these two groups—the ancient Gri- 
maldi and the South African Hot- 
tentots—are more than a possibility. 
The identification is made difficult by 
the fact that the living Hottentots 
and the skeletal materials attributed 
to them are each badly mixed. Whole 
series of skeletons described as Hot- 
tentot are apparently predominantly 
Bushman. This is another example of 
the difficulty of making the transition 
from osteometry to anthropometry. 
This possible relationship is the more 
interesting because in some respects 
the Aurignacian art is similar to a 
South African art usually attributed 
to the Bushmen. But the Grimaldi 
crania resemble Hottentot crania 
much more closely than they do 
Bushman crania. It is not agreed 
upon just what this Grimaldi race 
contributed to Aurignacian culture. 


race resembles 





THE AURIGNACIAN TYPE OF COMBE- 
CAPELLE AND RELATED RACES 
OF THE SOLUTREAN 
When skeletal remains of Neander- 
thal men were found in sufficient 
numbers to prove that they were the 
remains of normal representatives of a 
race and not pathological specimens, 
it was the opinion of scientific men 
that they represented an ancestral 
type of man, a connecting link, as it 
were, between Homo sapiens and some 
such form as Pithecanthropus. Of 
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late this idea has become unpopular 
and Neanderthal man is regarded as 
a side branch of the human family 
which diverged from the main stem 
in Pleistocene times and be- 
came extinct. This is in accord with 
the abrupt change of physical type 
between the Mousterian and Aurig- 
nacian periods mentioned at the be- 
ginning of this review. Some later 
finds of Mousterian, Aurignacian, and 
Solutrean man, however, make this 
transition seem less abrupt than it is 
usually portrayed. 

In the first place, there is consider- 
able variation within the Neander- 
thal race. Some of the specimens 
approach much nearer than do others 
to Homo sapiens. This is true both 
of Spy I and of the Mousterian youth 
in different degrees. In the second 
place, skeletal remains from the 
Aurignacian and the Solutrean have 
been found which, while undoubtedly 
closer to Homo sapiens than to Homo 
neanderthalensis, show unmistakable 
relationships to Homo neanderthalensis 
as well as to each other. 

One such skeleton is that of Combe- 
Capelle, called Homo aurignacensis 
hausert. While the supra-orbital 
development in this specimen is not so 
great, it suggests the Neanderthaloid 
form. The frontal region and face 
also indicate relationship. Yet in the 
totality of its characters it is un- 
doubtedly Homo sapiens and clearly 
of the European variety. The stature 
is not great, but the brain is of good 
size, the head long and high, the face 
high and narrow, the nose relatively 
narrow and pinched up, the orbits 
are low, the dental arch is reduced in 
size, especially from side to side, yet 
the arch is not that of a modern 
European. There is little prognathism 
or projection of the face. The mastc id 
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LA CHAPELLE-AUX-SAINTS 
NEANDERTHALOID 


MovusTERIAN 





COMBE-CAPELLE 
TRANSITION TYPE 


AURIGNACIAN 
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: “ 


MODERN EUROPEAN 


MODERN 


The Combe-Capelle cranium is unquestionably related to the Predmost cranium shown in the figures that 
follow. In some respects it is more primitive than the Predmost cranium, yet in others it is more highly evolved and 
specialized. The chin is not so well developed as that of Pfedmost, yet the frontal region and the whole brain case 
is higher than that of Predmost. These types (Piedmost, Combe-Capelle, and related types) would indicate the 
possibility that modern European man may have been evolved from Homo neanderthalensis or some such form. 


At the present time this seems a reasonable hypothesis 


processes are large. The chin is not 
marked, but it is nevertheless per- 
ceptibly developed. While the ex- 
ternal chin is not so well developed 
as that of some related forms, 
or of Cré-Magnon and of modern 
Europeans, the internal development 
of this region is very similar in all of 
these types. The genial tubercles are 
very well developed. The ramus of 
the jaw is Above are 
shown the main views of this cranium 
npared on the one side with the 


massive. 





cranium from La Chapelle-aux-Saints 
and on the other with a long-headed 
European skull from Germany. The 
transition from the Combe-Capelle 
skull to the modern German skull! is 
not very abrupt. The Combe-Capelle 
skull is either the representative of a 
type actually ancestral to the race 
represented by the modern skull or 
corresponds very closely to such a 
stage in the evolution of the modern 
races. The transition to the cranium 
from La. Chapelle-aux-Saints is the 
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LA CHAPELLE-AUX-SAINTS 
NEANDERTHALOID 


MOUSTERIAN 


PR EDMOST 
TRANSITION TYPE 
SOLUTREAN 


CRO-MAGNON NO. 1 


AURIGNACIAN 


The theory has been advanced that the Predmost cranium shown in the center above is a hybrid bet ween some 
such types asthe Neanderthal represented on the left and the Cré-Magnon on the right. Although in many respects 
it approaches the form such a hybrid might be expected to take, it qualifies much better for a transiton type re- 
lated on the one hand to Homo neanderthalensis and on the other to Homo sapiens, more especially the long-headed 


European varieties. 
it is like that of Cré-Magnon 


more abrupt, to be sure, yet I believe 
the photographs will show the general 
similarities of the Neanderthal man 
and the one of Combe-Capelle. If we 
insert Spy I between the specimen 
from La Chapelle-aux-Saints and 
that from Combe-Capelle, the transi- 
tion is not so abrupt. I am inclined 
to agree with those (most recently 
Doctor Hrdli¢éka) who maintain that 
Neanderthal man is ancestral to 
modern European man. It does not 
follow that the evolution necessarily 


The face of the Predmost cranium is more like the face of the modern European types than 


took place in Europe and I do not 
agree with those who claim that the 
type of Neanderthal man known to us 
from Europe is ancestral to all modern 
mankind. 

The anatomical objections to suc! 
a line of evolution—Neandertha! 
man, Combe-Capelle, European mai 
—are, I believe, not insurmountabl 
and consist chiefly in some denta 
differences about which we know ver) 
little either in modern man or i! 
Neanderthal man. I wish to empha 
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LA CHAPELLE-AUX-SAINTS 
NEANDERTHALOID 
MOUSTERIAN 


FREDMOST 
TRANSITION TYPE 


MODERN EUROPEAN 


SOLUTREAN MODERN 


The Predmost cranium is here compared with the Neanderthaloid La Chapelle-aux-Saints and a modern 
European physical ty pe. There slationships of these three types are much clearer than those of the preceding figure. 
The relationship of Predmost to the Neanderthal form is indics ated by the supra-orbital development. Its relation- 
ship to modern man is indicated by the elevated brain case, incipient retraction of the face, development of the chin, 


enlargement of the mastoids, and reduction of the nose 


nearer to modern man than he does to Neanderthal man 


size, however, that the line of evolu- 
tion indicated is by no means com- 
plete and well balanced, for the 
transition types so far known are 
much eloser to one type (Homo 
sapiens europeus) than to the other 
vpe (Homo neanderthalensis). 
There are no cultural objections to 
ich a line of evolution, for, as I have 
‘ated above, it does not follow that 
ie evolution took place in Europe. 
he Neanderthal, Combe-Capelle, 
nd related forms, as well as the mod- 


and face in width. On the whole Predmost man stands 


ern Europeans, may have evolved 
outside of Europe and migrated into 
Europe, or a part of the evolution 
may have taken place outside of 
Europe and a part within. All that 
such a claim of relationship means is 
that Homo neanderthalensis with the 
Combe-Capelle and related types 
represent stages in the evolution of 
modern European man of the long- 
headed variety. 

Closely related to the Combe- 
Capelle man are several other skele- 
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CRO-MAGNON NO. 1 
AURIGNACIAN 





OBERCASSEL MALE 
MAGDALENIAN 
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SMITH SOUND ESKIMO 
MODERN 


The male Obercassel cranium is compared with the Old Man of Cré-Magnon on the left and an eastern Eskimo 


from Smith Sound on the right. 


The most striking similarities in general form are with the Eskimo. 


The orbits 


approach the orbits of Cré-Magnon and the chin approaches that of the Cré-Magnon chin. If this similarity of a 
Magdalenian cranium to that of an Eskimo were an isolated instance, not much could be made of it, but another 
Magdalenian skeleton, the Chancelade, resembles, it is said, the Eskimo even more strikingly. Similarities of the 
culture of the Magdalenians to that of the Eskimo have also been noted. While it is possible that we have here a 
case of parallelism or convergence, it is at least equally within the range of possibility that we are dealing with a 





true racial relationship 


tens from the Solutrean Period and 
from culture levels not satisfactorily 
determined. Such finds include the 
Briix, Briinn, Galley Hill, and some 
of the Pfedmost remains. 

The cast of a Predmost cranium in 
the hall of the Age of Man shows 
slightly closer affinities to the Cré- 
Magnon type than does the Combe- 
Capelle cranium. It is long-headed, 
but not so long as the specimen from 
Combe-Capelle, the brain 
lower, the orbits are also low, the 


case is 


nose very narrow, and the chin well 
developed. Like Cré-Magnon it has a 
long facial base (not a high face), 
which gives it a pseudo-prognathism 
not revealed in the facial angle. Thx 
mastoid processes are large. 

Again, while the affinities of this 
type are close to Cré-Magnon an 
closer still to the modern Europeans 
its more distant affinities on the othe 
side to Homo 
indicated in the supra-orbital develop 
ment, type of face, frontal regior 


neanderthalensixs ar 
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eastern Eskimo below. 
mandible. 
pointed median chins. 
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OLD MAN OF CRO-MAGNON 
(topmost row) 


OBERCASSEL MALE 
(center row) 
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v, 
V 


EASTERN ESKIMO 
(lowest row) 


The lower jaw of the Obercassel male is compared with that of Cré-Magnon No. 1 above and that of an 


form of brain case, and dental 
arches. The photographs of these 
specimens on pp. 688 and 689 will 


elp the reader to draw his own con- 
lusions. One thing will be obvious 


and that is that the group of skulls 


nerally known as the Briinn race 
Brix, Briinn, Galley Hill, Combe- 
apelle, and Ptedmost) are not more 
imitive or lower evolutionary types 
an modern Australians. In the 
tality of their characters these 


_ In width and massiveness the Obercassel mandible resembles most closely the Eskimo 
But the Eskimo jaw shown here has what is called a lateral (square) chin while the other two jaws have 
The profiles of the jaws may be seen in the preceding plate 


types rank considerably above the 
Australians and several other modern 
types in the racial scale. 

An alternative theory of hybridism 
has been advanced. Some anthro- 
pologists have accounted for Brinn, 
Briix, Combe-Capelle, Galley Hill, 
and Pfedmost remains by inferring 
that these forms represent hybrids 
resulting from the crossing of the 
Neanderthal and Cré-Magnon races. 
Of all the finds mentioned in this 
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group the Predmost remains are the 
only ones which could reasonably be 
accounted for in this way. If they 
stood alone, we might regard them as 
the remains of a hybrid or hybrids. 
But they are unquestionably related 
to the Brix, Briinn, Galley Hill, 
Combe-Capelle, remains, which can- 
not be accounted for in this way be- 





An idea what the Obercassel man must have looked 
like may be obtained from this portrait of an eastern 
Eskimo. That the Magdalenians of the type represen- 
ted by the Obercassel and Chancelade skeletons were 
related to the Eskimo is still a debatable question, but 
there is no doubt that in face form they resembled the 
Eskimo here shown 


‘sause they have some characteristics 
which could not possibly be derived 
by direct inheritance from either the 
Neanderthal race or the Cré-Magnon 
race by any known laws of heredity. 
In fact, the theory of hybridism has as 
many or more obstacles in its path of 
acceptance as has the theory of tran- 
sitional form. Many anthropologists 
have difficulty in believing that a race 
like the Cr6-Magnon, which has been 
lauded to the skies and portrayed as 
almost a race of gods, intermarried 
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with a race like the Neanderthal, 
which, according to some authorities, 
may have had no articulate language. 
But apart from all this and looking 
upon these skeletal remains as a re- 
lated group, the evidence seems to 
indicate that Briinn, Briix, Galley 
Hill, Combe-Capelle, and Piéedmost 
forms are transitional ancestral forms 
and not hybrids. 

Physically the types of the Solutrean 
should precede the dominant types 
of the Aurignacian. The Solutrean 
types continue on from the Mousterian 
rather than from the Aurignacian. 


THE MAGDALENIANS 

The aeme of accomplishment in 
Upper Paleolithic art was reached in 
the Magdalenian Period. Hence, it is 
of interest to know which races con- 
tributed to the culture of this period. 
The race of Cré-Magnon is usually 
associated with this period and it is 
true that many of the skeletal re- 
mains recovered with cultural remains 
from this period are of the ordinary 
Cré-Magnon type. Up to the present 
time no skeletal remains of the 
Grimaldi or Briinn types have been 
recovered from this culture period. 
Yet it is not without its problem. 

The skeletal remains of this period 
show a high degree of variability. 
Many anthropologists early pointed 
out analogies between the skeletal 
remains of this period and certain 
Arctic or Sub-Arctic types of man such 
as the Eskimos, Lapps, and Finns. 
One of the best of such presentations 
is that of Testut, who showed that : 


skeleton known as the Chancelad 
skeleton from Dordogne, France 
resembled very closely the skeleto 
of an eastern Eskimo. The_ re 


semblance of the Chancelade craniun 
to the Eskimo cranium is striking 
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The high scaphoid vault of the 
brain case is in marked contrast to 
the low and relatively flat brain case 
of the typical Cré-Magnon. The 
stature also is short, although the 
brain case is very large. As recon- 
structed, it is estimated that the 
stature is from 150 to 160 centi- 
meters. Testut’s own figures show 
clearly how this type diverges from 
the Cré-Magnon toward the Eskimo. 


TESTUT’S COMPARISON OF THE SKULL OF ( 
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This skeleton, together with a female 
of the same type, has been admirably 
described by R. Bonnet in the memoir 
of M. Verworn. Interest in this 
specimen centers on the fact that its 
skull too is Eskimoid. It so happens 
that we have in the American Mu- 
seum an Eskimo skull that resembles 
the Obercassel skull very closely. 
The Eskimo skull is a male (Cat. No. 
99-105) from Smith Sound. It is 


‘“HANCELADE WITH THE CRO-MAGNON TYPE 


AND AN EASTERN ESKIMO 


CRO-MAGNON 


CHARACTER ESKIMO CHANCELADE 

Cephalic index 72.19% 72.02% 73.76% 
Cranial capacity 1520 cu. em. 1710 cu. em. 1590 cu. cm. 
Nasal index 42.6% 42.5% 45.9% 
Orbital index 87 .8% 86.979 61.36% 
Bizygomatic diameter 135 mm. 140 mm. 143 mm. 
Facial index (French method) 72.2% 72.8% 63.4% 
Stature 154 cm. 150-160 em. 186 cm. 


It will be seen that the Chancelade 
skull differs from the Cr6-Magnon and 
resembles the Eskimo metrically in 
having high orbits, a high face, and 
short stature. To this could be added 
other details. 

Another interesting skeleton of this 
period is that of a man found at 


Obereassel, near Bonn, Germany. 


shown with the male Obercassel 
skull on pp. 690 and 691. In addition 
to the general similarity in contour 
there is a fairly close correspondence 
in metric form. Although parts of the 
Obercassel cranium have been re- 
stored, certain measurements, as in- 
dicated in the table below, may be 
compared safely. 


COMPARISON OF THE SKULL OF A SMITH SOUND ESKIMO WITH THE OBERCASSEL SKULL 
AND THE CRO-MAGNON TYPE 


CHARACTER 


ESKIMO (99-105) 


OBERCASSEL CRO-MAGNON 


Cranial capacity 1645 cu. em. 1500 cu. em. 1590 cu. em. 
Face width 158 mm. 153 mm. 144 mm. 
Length-breadth index 77.5% 74% 73.8% 
Length-height index 76.4% 71% 65.3% 
sreadth-height index 98.6% 96% 88.6% 
(ranio-facial index 107% 106% 96.5% 
Nasal index 41.2% 44% 45.1% 
(Orbital index 80% *67% 59% 
lsicondylar width (mandible) 141 mm. 132 mm. 127 mm. 


igonial width (mandible) 
‘ody height (mandible) 
vmphysis height (mandible) 3 
emoral length 

tature on basis of femur alone 
riginal estimates of stature 


*Orbital width by 


124 mm. 


169.3 cm. 


133 mm. 107 mm. 


32 mm. 36 mm. 36 mm. 
7 mm. 34 mm. 39 mm. 
465 mm. 444 mm. 493-504 mm. 


174.6 cm. 
180.0 em. 


165.3 cm. 
172.4 cm. 


different technique. 
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OFNET SHORT-HEADED TYPE 
AZILIAN 


There is a very close similarity in the three skulls shown above. 


European (Alpine) are almost identical in every detail. 


NEOLITHIC SHORT-HEADED TYPE 
NEOLITHIC 





MODERN EUROPEAN (ALPINE) 
MODERN 


The Neolithic brachycephal and the modern 


The Ofnet brachycephal also resembles the other two very 


closely but differs from them in certain details of face form and chin development. The Ofnet brachycephals are 


usually regarded as ancestral to the modern and Neolithic Alpines. 


This is perhaps a reasonable hypothesis if we 


make allowances for certain changes which have probably taken place in modern man in the course of his develop- 


ment 


While the resemblance of the two 
skulls is very close, the Obercassel 
differs from the Eskimo and resembles 
the Cré-Magnon type in a greater 
glabellar development, lower orbits, 
and a more median and pointed chin 
—in contrast to the lateral square 
chin of the Eskimo under discussion. 
The relatively longer forearms and 
legs of the Obercassel skeleton also link 
it more closely to the Cr6-Magnon. 

The problem, of course, is to decide 
whether we are dealing with a case of 
remarkable parallelism or real racial 
relationship. Whatever the solu- 
tion, the result will be equally inter- 


esting. 
ties in 


The fact that strong similari- 
Magdalenian and Eskimo 
culture have been pointed out makes 
us hesitate to brush aside too hastily 
the conclusion that we may indeed be 
dealing with a true racial and cul- 
tural relationship. The modern Eski- 
mo may be related to a type of man 
occurring in the Magdalenian of 
Europe. The alternative, of course, 
is that bodily form as well as culture 
are very flexible and easily altered o1 
molded by environment. The accept- 
ance of such a conclusion would have 
far-reaching effects upon our ideas of 


race relationships. If I were to 








OFNET LONG-HEADED TYPE 
AZILIAN 


FURFOOZ MALE NO. 1 
AZILIAN 





NEOLITHIC LONG-HEADED TYPE 
NEOLITHIC 


The relationships of the long-headed types of the Azilian and Neolithic are not so clear as the relationships of 


the short-headed types. 
demonstrated as yet. 


It is usually assumed that they are Mediterranean forms, but this has not been very clearly 
Certainly they differ considerably from both the modern Mediterranean and Nordic types 
It is difficult to tie up the Furfooz crania with any of the types so far shown. 


While they are rather short-headed, 


the male cranium shows some resemblances to the Ofnet and Neolithic long-headed skulls above 


between the two evils at 
present, I believe I should prefer the 
hypothesis of race relationship be- 
tween the people of Magdalenian 
Europe and the eastern Eskimo. It is 
certain that in facial form, at least, 
the Obereassel man looked like the 
Eskimo on p. 692. 


choose 


THE PEOPLE OF THE AZILIAN 


LATER PERIODS 


AND 


The Azilian is usually considered a 
transition period from the Paleolithic 
to the Neolithic. Somatologically it 


is characterized by the appearance 
Our collections 


©: several new races. 





contain casts of the Ofnet and Furfooz 
finds and this review will be confined 
to a discussion of these remains. 

The Ofnet remains do not represent 
any of the races so far mentioned. 
Some thirty-three skulls have been 
found at this site, but less than half 
of these are adult. 

Three of these adults were mark- 
edly short-headed. One of these 
brachycephals is shown on p. 694 with 
a Neolithic and a modern brachy- 
cephalic European cranium. The re- 
lationships are apparent. It seems 
safe to say that in the Ofnet remains 
we have true representatives of a 
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FURFOOZ MALE NO. 1 
AZILIAN 


The Furfooz crania usually give the name to the short-headed type of Europe. 
cephals are classified as representatives of the Furfooz race. 


MODERN EUROPEAN ALPINE 
RECENT 







FURFOOZ FEMALE NO. 2 
AZILIAN 


The Ofnet and Neolithic bracy- 
Yet this identification is made with some uncertainty . 


The Furfooz remains were those of very small individuals and in many ways were untypical, especially those of the 


female. 


If we may judge by the mandible and other features, they were probably Caucasoid. 


While it is within 


the range of probability that the male skull shown above might represent an aberrant specimen of a group ances- 
tral to modern European Alpines, considerable imagination is needed to make this transition and even more in 


the case of the female 


type related and probably ancestral 
to modern Alpine European man. 

The relationships of the long- 
headed Ofnet remains are not so 
clear. They have frequently been 
identified as Mediterranean, but 
this is by no means a certainty. 
The same is true of some of our 
Neolithic dolichocephals. They dif- 
fer quite perceptibly from both the 
modern Mediterraneans and_ the 
modern Nordics. 

The Furfooz remains are even more 
confusing. They have a tendency to 
short-headedness and consequently 
have been assigned to the Alpine race. 


Their relationships to the Ofnet 
brachycephals and to modern Alpine 
European man are rather doubtful. 
Certainly if they belong to the Alpine 
typethey are very aberrant individuals 
and do not approximate the average 
of this type very closely. The small 
size of the individuals is alsoconfusing. 
Yet, if one may judge from the asso- 
ciated lower jaws, they are undoubted 
Caucasians. 

Before the relationship of the 
Azilian and Neolithic types can be 
determined for a certainty, much 
more work must be done upon thie 
historic European races. 

















A GROUP OF MEN, MOST OF THEM ARMED 


This painting is reproduced from an original in the great rock shelter of 
the Cuevas del Civil, near Alboedcer, Castellén 
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A wounded warrior, painted in the rock shelter of Saltadora 


Fossil Man from a New Viewpoint 


A REVIEW OF OBERMAIER’S “FOSSIL MAN IN SPAIN’! 


REPRODUCED FROM THE VOLUME 


ILLUSTRATIONS 
By CHRISTINE 


URING the past century our 
knowledge of fossil man has 
from the domain of 
speculation to that of demonstrated 
scientific fact. The abundant dis- 
coveries of human fossils and human 
industries in western Europe pre- 
sented in the main such orderly and 
homogeneous development as to in- 
cline to the belief that the 
smallest of continents—structurally a 
mere peninsula extending westward 
from the huge land mass of Asia— 
had indeed staged the first act in the 
great drama of human civilization and 
industrial evolution. Further re- 
search not only disclosed certain 
discrepancies and variations in the 
supposed orderly industrial develop- 
ni nt in western Europe, but showed 
a'-o that implements typical of Early 
.\zeolithie workmanship, and _ fre- 


passed 


some 


Fossil Man in Spain, by Hugo Obermaier. 





With an Introduction by Henry Fairfield Osborn. 


D. MATTHEW 


quently of unquestionable Pleistocene 
age, were to be found widely distrib- 
uted throughout the Old World as 
well as in the New. Beneath the 
industrial remains of the precocious 
Age of Metals in the valleys of the 
Nile and Euphrates, along the coasts 
of the Mediterranean and within its 
ancient island empires were embedded 
the tools and weapons of men of the 
Old Stone Age. The remote wastes 
of the Sahara, the veldt of South 
Africa, the Siberian steppes, and the 
river distant India—all 
have yielded typical implements of 
these ancient hunters. And thus it 
became clear that the range of Palzo- 
lithic culture was far greater than was 
at first realized, and that its origin 
might be more probably attributed 
to Asia or Africa, from which it ulti- 
mately extended into Europe. 
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We are therefore familiar with the 
picture of Palzolithic man domiciled 
in Europe, and with the more recent 
aspect Paleolithic man in still 
earlier times established in the East. 
It remained for Hugo Obermaier to 
supplement these 


of 


with a view of 
Paleolithic man on one of the main- 


HISTORY 


traveled highways, by which he 
entered Europe. In Fossil Man in 
Spain this view is made accessible to 
English-speaking readers. Originally 
published in Madrid (1916) by the 
Junta para Ampliacién de Estudios 
e Investigaciones cientfficas of the 
Spanish Ministry of Education, under 





A stag hunt, from a painting in the Cueva de los Caballos 
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the title El Hombre Fosil, the appear- 
ance of this English translation is due 
to the initiative of The Hispanic 
Society of America, and in particular 
to its president, Mr. Archer M. 
Huntington. 

Owing to the number and import- 
ance of the Palzolithic discoveries 
made in Spain since the publication of 
his work, it became necessary for 
Professor Obermaier to subject it to a 
sweeping revision which included not 
merely the correction and amplifica- 
tion of the original text, but the addi- 
tion of much new material embodying 
accounts of, and conclusions drawn 
from, these latest Spanish discoveries. 
Consequently the English 
contains much not to be found in the 
Spanish work, and devotes so much 
space to Paleolithic discoveries in 
the Iberian Peninsula that it has been 
appropriately entitled Fossil Man in 
Spain. 


version 


An appreciative introduction by 
Henry Fairfield Osborn shows with 
rare insight that, not only in historic 
but also in prehistoric times, the 
Iberian Peninsula was a debatable 
ground, subject to many invasions 
and characterized by a great variety 
of racial and cultural elements, each 
contributing its quota to the amazing 
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and versatile genius of the Spanish 
people. 

The book is dedicated to the Duke 
of Berwick and Alba in graceful 
acknowledgment of the waim interest 





A human figure, painted in the 
rock shelter of Saltadora 


he has taken in Professor Ober- 
maier’s explorations in Spain 

Following the plan adopted in his 
earlier work Der Mensch der V orzeit 
and in Professor Osborn’s Men of 
the Old Stone Age, Professor Ober- 
maier gives a concise account of the 
fourfold evidence afforded by geol- 
ogy, paleontology, anthropology, and 
archeology regarding the life and 
environment of Paleolithic man in 
Europe. The geologic record showing 
the extent and character of the great 
glaciations of the Pleistocene, the 
plants and animals of the Ice Age, 
the climatic changes indicated by 
these, the fossilized human remains, 
thesuccessive cultural stages indicated 
by implements found embedded in the 
deposits of ancient camps and rock 
shelters, and the notable artistic 
achievement displayed in painting, 
engraving, and sculpture—all these 
are briefly described in the light of the 
most recent discoveries. 

The origin, extent, and relation of 
Paleolithic fully dis- 
cussed, and are effectively 
illustrated by maps and charts which 


cultures are 
most 


show the chronologic succession, dis- 
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In this painting from the Cuevas del Civil a war dance of archers is represented 


tribution, 
routes of 


and probable migration 
the various industries. 
Fossil human remains of proved or 
probable Pleistocene age are enum- 
erated with comments on their racial 
characteristics and relationships, and 
the closing chapter gives a most en- 
lightening account of the various 
industries marking the close of the 
Paleolithic and the transition to the 
Neolithic. 

The unique feature of the work is 
that part dealing with the Iberian 
Peninsula. For years past Professor 
has recognized 
authority on the Paleolithic sites of 
the Cantabrian region, and has taken 
a leading part in many important 
excavations. More recently he has 
devoted himself to the exploration of 
the rock shelters of eastern Spain with 
their remarkable mural paintings, and 
the shell mounds of the north, char- 


Obermaier been a 





acterized by implements of the newly 
discovered Asturian industry. Being 
in close touch with other leading 
investigators of Spanish sites, he has 
been able to give a detailed account of 
the latest discoveries in the river 
drift of the Manzanares near Madrid, 
and a most extensive report of the 
numerous stations broadcast through- 
out the Iberian Peninsula from north 
to south and from east to west. His 
work therefore bears the hallmark of 
personal experience, and his testi- 
mony is that of an eyewitness. 
During the Ice Age the great moun- 
tain ranges of Spain gave rise to a 
number of local glaciations, the 
extent of which is evidenced by their 
terminal moraines. All these are 
described, from the Pyrenees in the 
north to the Sierra Nevada in the 
south, including those explored by 
Professor Obermaier himself in the 


A boar hunt, painted in the shelter of Chareo del Agua Amarga 
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Picos de Cornién, and the estimated 
height of the snow limit during 
Pleistocene times is illustrated by 
cross-section diagrams of the Iberian 
Peninsula. 








limited, and in consequence they 
would have little effect upon the 
climate of the lowlands and the 
Mediterranean coasts, where a sur- 
vival of those species characteristic of 
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Archers painted in the Paleolithic rock shelters of Saltadora (above) 


and Alpera (below), in eastern Spain 


The Pleistocene and present fauna 
of Spain are compared, and it is 
shown that the characteristic ‘cold 

una’ of the glacial stages is found 

ily in northern Spain. In regard to 
the “warm fauna” found at various 
Paleolithic sites in Spain, Ober- 
nailer considers that the area ac- 
tially covered by glaciers was very 


a warm or temperate climate might 
reasonably be expected. 

There is also a detailed list of 
Paleolithic sites in the Iberian Penin- 
sula, classified according to regions 
and provinces, with particulars of the 
industrial deposits found at each site. 
With this for background, the distribu- 
tion of Early Paleolithic industries 
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Chellean, Acheulean, and Mousterian 
and their probable 

The far more diffi- 
cult question of the late Paleolithic 


described 


—is 


origin discussed. 
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Representations of animal tracks:—The 
large picture, that of a well-defined spoor 
which a hunter is following, finds place in the 
rock shelter of Morella la Vella. The in- 
serted picture represents three traps or cor- 
rals from the cave of Pileta 
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industries, with Solutrean and Mag- 
dalenian in the north apparently 
contemporary with Capsian in the 
south and east, is amply illustrated 
by maps showing their probable origin 
and distribution, and 
offering a very convinc- 
ing interpretation of the 
problem they present. 
In the closing chapter, 


“4 
u“ 


dealing with Epipalo- 

lithic and Protoneolithic 

cultural 

still plays an important 

part. The final Capsian 

le of Africa and southern 

and eastern Spain is 

identified with the Tar- 

denoisian of northern 

France, and the origin of the Azilian 

industry is attributed to the Canta- 
brian region. 


phases, Spain 


“ 


To the same region belongs the 
Asturian industry—distinetly Pro- 
toneolithic in character and believed 
to be contemporary with the Campig- 
nian of France. The scanty remains 
of these huge shell mounds have been 
extensively explored Professor 
Obermaier, and the illustrations which 
show both their former extent and 
also the incrustations of breccia that 
still bear witness to it, are from his 
own drawings and photographs. 

But, after all, the dominant in- 
terest of the book lies in the chapter 
on ‘Paleolithic Art,’’ for this deals 
largely with the mural paintings in the 
rock shelters of eastern Spain which 
offer a striking contrast to 
those previously discovered. 
The realistic paintings in the 
caves of southern France and north- 
ern Spain include numerous portray- 
als of animals, but are marked by the 
almost complete absence of any gen- 
uine group compositions, and also « 
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portrayals of human figures. The de- 
signs found in the shallow caves and 
recesses of the wild rocky gorges of east- 
ern Spain include numerous spirited 
eroups and frequent representations 
of human figures. And these daring, 
impressionistic sketches of warriors, 
archers, and hunters supply first-hand 
informationinregard to the dress, orna- 
ments, weapons, and methods of hunt- 
ing affected by the men of the OldStone 
Age. A spirited stag hunt, a gather- 
ing of armed men, a gentleman in 
vreat haste pursuing a wild boar, 
another pounding his fist and saying 
(presumably) “I told you so,” a 
wild ass etched in careful detail, a 
“war dance” (or could it be a pre- 
historic ‘‘daily dozen’’?), corrals with 
tracks of trapped animals inside, a 
hunter following a well-defined spoor 
in the open, a wounded chieftain 
falling in his death agony—these are 
some of the pictures portrayed by 
fossil man. 

In discussing the psychology of this 
Paleolithic art the author is careful 
to remind us that this can be only a 
matter of conjecture, but presents a 
most interesting and reasonable inter- 
pretation of its probable motives. 

It is safe to say that no reader of 
Fossil Man in Spain will question that 
Professor Obermaier fully proves his 
claims that “The cave art of western 
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Europe, especially of eastern Spain, 
constitutes one of the most important 
and fortunate discoveries ever made 
in behalf of archeology” and that 





Perforated staves of stag horn ornamented 
with engravings of fish, ibex heads, and other 
decorative designs. From Cueto de la Mina 


“Day by day it becomes clearer that 
Spain is destined to play a most 
interesting réle in all that concerns 
the study of Paleolithic Man.” 





Photograph by Julius Kirsch 
EDMUND OTIS HOVEY 


For more than thirty years associated with the department of geology, American M 
seum and for fifteen of those years its curator; editor of the AMERICAN MusEuM JOURN 
(now known as Naturat History) during the first ten years of its existence; an offi 
and active worker in several societies devoted to science and exploration, and the author 
important contributions in his field of investigation,—Doctor Hovey served the cause ol 
learning with devotion and efficiency up to the day of his death 











Edmund Otis Hovey 
1862-1924 





LATE CURATOR OF GEOLOGY AND INVERTEBRATE PALS ONTOLOGY, 
AMERICAN MUSEUM 


By JAMES F. KEMP 


Professor of Geology, Columbia University 


HE sudden death of Dr. Edmund 

Otis Hovey on September 27, 

came as a great shock to a very 
wide circle of colleagues and friends. 
To an extent not often equalled by a 
geologist, Doctor Hovey had been for 
many years a traveler and observer, 
and his journeyings extended from the 
extreme north of Greenland to the 
southern latitudes of Australia and 
New Zealand. The official positions 
which he had held during the thirty- 
five or forty years of his scientific 
activity were such as to give him an 
exceptionally large acquaintance at 
home and abroad; hence, the grief and 
regret at the all-too-early termination 
of his work are world-wide. 

Doctor Hovey was born in New 
Haven, Connecticut, September 15, 
1862, and thus was at the time of his 
death just past his sixty-second year. 
His father, the Rev. Horace Carter 
Hovey, was a minister who occupied 
Presbyterian and Congregational pul- 
pits, and, like Doctor Hovey’s mother, 
whose maiden name was Helen L. 
Blatchley, came of colonial New Eng- 
land ancestry. The Rev. Horace 
llovey had strong geological interests 
ond was a Fellow of the Geological 
society of America. He was graduated 
‘rom Wabash College, Indiana, in 
‘S53; attained his D.D. in 1883; and, 
in consequence of holding pastorates in 

ie drainage basin of the Ohio River, 

is able further to develop an interest 
caves that dated back perhaps to his 


sarly youth. Regarding these forma- 
tions he left several contributions, in- 
cluding a guidebook to the Mammoth 
Cave of Kentucky. Some twenty- 
seven titles are attributed to him in 
the bibliography of North American 
geology; his earliest papers began dur- 
ing the boyhood of his son, whose 
thoughts were not unnaturally directed 
toward geology. 

Edmund Otis Hovey received his 
earlier education in the public schools 
of Peoria, Illinois; Kansas City, Mis- 
souri; and New Haven, Connecticut. 
He entered Yale in the fall of 1880 and 
was graduated with the class of 1884. 
Thereupon, he taught school for two 
years, serving as principal at Janesville 
and Elk River, Minnesota. In 1886 he 
returned to Yale to pursue graduate 
work in geology, looking toward the 
Ph.D. degree, which he received in 
1889. 

During this period he was for two 
years assistant in the mineralogical 
laboratory and came into close asso- 
ciation with one of the choice spirits of 
American science, the late Prof. Samuel 
L. Penfield. He wrote his dissertation 
under the special charge of Prof. 
James D. Dana and chose for his sub- 
ject, “The Trap Ridges of the East 
Haven-Branford Region.”” The paper 
was published in the American Journal 
of Science, pp. 361-83, November, 
1889. It is an accurate and careful 
record of the detailed geology in a 
district eight or ten miles by four or 
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five, embracing not only matters of 
petrographic interest, but some struc- 
tural problems calling for skill in inter- 
pretation. The young geologist gave 
evidence of conscientious fidelity in his 
descriptions and of much independence 
in his interpretations, which differed 
in important respects from those given 
the phenomena by preceding, older 
observers. 

For the three years, 1888-91, Doctor 
Hovey was assistant principal of the 
Waterbury High School in Connecticut, 
and then, for a year, its principal. In 
this busy manufacturing city-he gained 
many friends and is well remembered 
even to the present day by those who 
became attached to him so long ago. 

While on leave from his school duties, 
he passed the year, 1890-91, in Europe. 
Instead of constantly traveling, Mrs. 
Hovey and he took up their residence, 
for periods of a month or more, now in 
this city, now in that. In Naples, for 
example, with its great opportunities 
for the study of Vesuvius, they estab- 
lished their home in a small apartment 
and kept house, learning, thereby, in- 
cidentally much of Italian life and 
customs. In the same way they found 
quarters in Heidelberg, where Doctor 
Hovey matriculated in the university 
and worked during the semesters in the 
laboratory of the famous teacher, Pro- 
fessor Rosenbusch. Among his fellow 
students was J. J. Sederholm, now direc- 
tor of the Geological Survey of Finland 
and Doctor Hovey’s life-long friend. 

Doctor Hovey’s ambitions lay in the 
line of professional geological work; 
accordingly, in 1892 he accepted the 
appointment as superintendent of the 
Missouri State Exhibit of Minerals at 
the Columbian Exposition, which was 
opened in Chicago in 1893. Doctor 
Hovey brought together a notable dis- 
play of the lead, zine, and iron ores, 
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and of the coals, fire clays, and othe: 
products of this very richly endowed 
state. On January 1, 1894, after the 
exposition had closed, Doctor Hovey 
joined the staff of the American Mu- 
seum of Natural History, serving at 
first as assistant curator in geology, 
under the late Prof. Robert Parr 
Whitfield. In 1901 he was promoted to 
associate curator, and on the decease of 
Professor Whitfieldin 1910,sueceeded to 
the curatorship, an office which he held 
and in the active duties of which he 
was engaged at the moment when, near 
the noon hour of September 26, he was 
suddenly stricken and removed to the 
Roosevelt Hospital. There, twelve 
hours later, he passed away. 

In his thirty years of service with 
the Museum Doctor Hovey became 
thoroughly experienced in the instruc- 
tive and effective display of geological 
specimens and illustrative materials. 
During his earlier vears he was largely 
occupied, in collaboration with Pro- 
fessor Whitfield, in cataloguing thetypes 
and figured specimens of fossils which 
had found their final resting place in 
the rich collections of their department. 
When, as was often the case, the writer 
of these lines dropped in for a brief call 
or consultation, he usually found Doctor 
Hovey busied, during these years, over 
trays and trays of specimens, searching 
out and verifying those that were 
figured subsequently in the issued 
volume of record, a work of five hun- 
dred pages. In his later years Doctor 
Hovey did much editorial work for 
the Museum, and for the ten years, 
1900-10, was editor of its magazine, 
then called THe AMERICAN MvusEeUM 
JOURNAL, but now known as NATURA! 
History, and one of the most attra 
tive of American publications. 

In the service of the Museu 
Doctor Hovey traveled widely a1 














aided in securing some of its more 
notable treasures. Prominent among 
these is the Willamette meteorite. In 
order to bid for this specimen effectu- 
ally, he went to Portland, Oregon, in 
the neighborhood of which the meteor- 
ite had been found. At another time, 
he visited Bisbee, Arizona, so as to 
study the geology of the great Copper 
Queen Mine and its environment, in 
preparation for the building of the 
exceedingly instructive model in the 
Museum, the gift of the late Dr. James 
Douglas, president of the company. 

At the destructive outbreak of Mont 
Pelée, Martinique, in 1902, Doctor 
Hovey was promptly dispatched to 
study the voleano and collect for the 
Museum a suite of illustrative speci- 
mens. He brought back many volcanic 
products, including a number of bombs, 
and a remarkably good series of photo- 
graphs, from which the vivid painting 
of the famous “‘spine,”’ by Charles R. 
Knight, was prepared. This picture 
now hangs on the walls of the meeting 
room of the New York Academy of 
Sciences, in the Museum. The study 
of volcanoes, begun at Vesuvius in 
1890, became a subject of special 
interest to Doctor Hovey and was 
carried on by him whenever the oppor- 
tunity was afforded. 

Doctor Hovey was a delegate to 
several of the meetings of the Inter- 
national Geological Congress, which 
offer such exceptional opportunities 
for forming international friendships 
and for seeing the most significant 
veological features of other lands. He 
ittended the St. Petersburg Congress 
in 1897 and took part in its long excur- 
sion to Armenia and the Caucasus. 
‘le climbed Mount Ararat and brought 

ack a series of fulgurites from one of 
is high peaks. Again, in 1903, he was 
i delegate to the session in Vienna and 
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enjoyed the excursions in the eastern 
Alps. He was at the Mexican Congress 
of 1906 and joined in the preliminary 
excursion to the active voleano of 
Colima, which possessed special attrae- 
tions for him. After the week of 
scientific meetings, he took part in the 
three weeks’ excursion north on the 
Mexican Central Railroad, then east- 
ward to Monterey, and, finally, south 
on the Ferrocarril Nacional Mexicano. 
He next visited the Isthmus of Tehuan- 
tepec. From all these trips he returned 
with specimens and photographs of 
great value in the exhibits and lecture 
courses of the Museum. Following the 
Congress of 1906, he was elected one 
of the corresponding members of the 
Sociedad Cientffica Antonio Alzate of 
the City of Mexico. 

Doctor Hovey was a delegate to the 
First Pan Pacifie Scientific Congress, 
which met in the Hawaiian Islands in 
1920, and again viewed his favorite 
subject of study, a voleano. In 1923 
he attended the Second Pan Pacific 
Scientific Congress, in Australia, and 
traveled extensively in New Zealand, 
bringing back many instructive photo- 
graphs, which served to illustrate his 
lectures in the Museum courses. 

In the spring of 1915 Doctor Hovey 
went with the relief expedition dis- 
patched to bring back the party which 
had been sent out the previous year to 
explore Crocker Land. Doctor Hovey 
reached Etah, the station in the ex- 
treme north of Greenland whence 
Peary, several years before, had started 
on his dash for the Pole. Unfor- 
tunately the conditions made the 
return of the Crocker Land Expedition 
in the summer of 1916 impossible; so 
that it was not until the next year that 
the party, after a long, overland trip 
with sledges, was picked up by the relief 
ship. Doctor Hovey made one earlier 
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attempt to move southward, but the 
physical strain proved too severe, 
and he was forced to return to the 
central station. A very interesting 
account of the geology of northern 
Greenland appeared from his pen in the 
issue of the American Journal of 
Science! for September, 1924. In clear 
and interesting language, and drawing 
both upon his own observations and 
those of the most recent explorers, he 
gives a review of our knowledge of this 
little-known region. 

In 1907, when a reorganization of 
executive offices was undertaken in the 
New York Academy of Sciences, Doctor 
Hovey was elected recording secre- 
tary, and to the duties of his office were 
transferred those formerly discharged 
by a separate editor. For nine years 
Doctor Hovey held this office, a change 
being occasioned only when his pro- 
tracted stay of two years in the Arctic 
made the appointment of a new and 
regular occupant of the double office 
unavoidable. The services that Doctor 
Hovey rendered to science in this con- 
nection were very important. Not only 
was the annual volume, the Annals, 
yearly put through the press under his 
direction, but thanks to his efforts the 
results of the Academy’s Scientific 
Survey of Porto Rico and the Virgin 
Islands began to reach completed form. 
Doctor Hovey was above all things a 
careful and systematic worker and 
managed to carry these responsibilities 
as well as those to which we next pass 
so that no confusion or delay resulted. 

Undoubtedly the relation in which 
Doctor Hovey came in touch with 
geologists most extensively and in the 
most important way was as secretary 
of the Geological Society of America. 
The society includes in its membership 

1A notice of this contribution appeared in the issue 


of Naturaut History for September—October, 1924, 
pp. 627-28. 
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practically all the working and produc- 
tive geologists of the North American 
continent and not a few residing abroad. 
It is strong, active, and influential. 
Since its founding in 1888 up to 1922, 
only three men had served it as secre- 
tary. Prof. John J. Stevenson occu- 
pied the office from 1888 through 1890. 
Ill health compelled him to diminish 
his cares so that, after seeing the 
Society safely through its infancy, he 
retired in December, 1890. Prof. H. 
L. Fairchild succeeded to the duties 
and remained in office seventeen years, 
until 1907. Doctor Hovey was then 
elected, and for sixteen years was the 
officer who more than any other was 
responsible for the conduct of the 
society’s affairs. His administration 
yas marked by a careful and systematic 
management. His knowledge of its 
history, its policies, and the spirit 
actuating its successive councils was 
thorough and accurate. No subject 
came up in his later years of adminis- 
tration, affecting in any way the 
policies of the society, without his 
prompt citation and quick finding in 
the records of all previous related 
action. The society had to face grow- 
ing specialization and subdivision of 
old interests, once brooded under the 
wings of the parent organization. The 
paleontologists first organized an 
affiliated body, in close association 
with it. The mineralogists followed 
suit. The petroleum geologists were 
mostly in the mid-continent field and 
became inevitably a separate body, 
but with cordial relations with the 
Geological Society. Many geologists 
were and are members of both. The 
economic geologists formed a separat° 
society in 1919 and maintain towar|! 
the Geological Society a position inter- 
mediate in intimacy between that 

the paleontologists and mineralogist 

















on the one hand, with whom the rela- 
tion is close; and the petroleum 
geologists, on the other, with whom the 
connection is one of sentiment and not 
organic. All these questions of policy 
‘ame up during the years of Doctor 
Hovey’s incumbency and in their 
decision he played an important part. 

At the annual dinner of the Geologi- 
cal Society, held during the Ann Arbor 
meeting of December, 1922, a loving 
cup was presented to Doctor Hovey in 
token of the appreciation felt by the 
members for his sixteen years of faith- 
ful serviceand their high regard for him; 
and at the dinner, during the Washing- 
ton meeting, in December, 1923, a 
beautifully engrossed testimonial from 
the council, as representative of the 
society, expressed in a more extended 
way the feeling of indebtedness of the 
society’s guiding body. In no one of 
the many connections which Doctor 
Hovey had during his life, has he left 
more numerous or more devoted friends 
than in the Geological Society of 
America. 

Doctor Hovey entered zealously into 
many activities of his home city, New 
York. He was an active member of and 
a worker in the Presbyterian Church. 
At the Century Club and the Ex- 
plorers Club he was a familiar figure; 
at the time of his death he was vice 
president of the latter. He was also 
connected with the New York section 
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of the American Institute of Mining 
and Metallurgical Engineers, in the 
membership of which were many of his 
friends. In later years, he made his 
home in Yonkers, coming daily to his 
office in the Museum. 

Doctor Hovey was a prolific con- 
tributor to the literature of geology, 
and about one hundred fifty titles stand 
to his credit. Perhaps the most no- 
table contribution related to Mont 
Pelée, in Martinique, and to La 
Soufriére, in St. Vincent. Soon after 
his return from an inspection of these 
volcanoes, he read, at the International 
Geological Congress in Vienna, an 
account of his observations. It was his 
plan and ambition again to visit the 
Lesser Antilles in 1925 and then, with 
the old notes and the new, to prepare 
his complete report. 

Doctor Hovey was married Sep- 
tember 13, 1888, in New Haven, 
Connecticut, to Miss Esther A. Lan- 
craft, a graduate of Mt. Holyoke 
College and, in later years, president of 
its Society of Alumnz. She died in 
1914. On October 23, 1919, Doctor 
Hovey dispelled the loneliness of his 
home by his marriage with Miss Dell 
G. Rogers, of Springfield, Massachu- 
setts. Mrs. Hovey, with one daughter, 
Constance, four years old, survives, 
and to them the thoughts of Doctor 
Hovey’s many and devoted friends 
have often turned in recent weeks. 


The Museum of Tomorrow 





By GEORGE SARTON 


Editor of Isis 


HE arrangement of 
has been considerably improved 
within the last fifty 
Their scientific and their educational 


museums 
years. 


value has grown in proportion. They 
have now become, not simply con- 
servatories, but true universities. 
And when I say that, I am not think- 
ing of those museums—such as_ the 
Paris museum for example—which 
organize complete courses of lectures 
and which are thus in every respect 
the equivalent of a university faculty; 
I am thinking of museums only as 
museums, not as lecture halls or class- 
rooms. Their silent teaching is prob- 
ably their best teaching. Its value 
consists in its perfect adaptation to 
the special needs of each individual. 
Every thoughtful visitor to a museum 
gets out of it as much as he chooses or, 
more exactly, as much as he is capable 
of assimilating, as much as he de- 
serves. There is no constraint what- 
ever, there are no obligations but 
inner ones. The museum is entirely 
open to him and ready to answer 
every question which he may ask. 
More than that; it is ready to 
awaken his mind, to raise questions 
itself; to introduce new subjects, new 
thoughts; to open, as it were, windows 
offering him new vistas, broadening 
his mental horizon in every way. 

For example, let us imagine a man, 
an intelligent man, knowing nothing 
of paleoanthropology—nay, having 
never heard or thought of it—finding 
himself by some combination of cir- 
cumstances in the hall of the American 
Museum devoted to the Age of Man. 
He would be at first startled, then 
fascinated. and would spend perhaps a 
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couple of hours examining the objects 
on exhibition and reading carefully 
every label. This visitor would come 
out of the Museum with a good in- 
troductory knowledge of the subject. 
He would then be very well prepared 
to read a book connecting and organiz- 
ing the information already obtained; 
and having acquired some familiarity 
with the objects described, he would 
read it with real interest and profit. 
Indeed, even if the book were as up- 
to-date as the museum—which is not 
by any certain—he would 
already have something which the 
book could not give him, for he would 


means 


have seen the objects themselves, or 
them, the very 
testimony bearing on the questions 
and no book illustration 


perfect models of 





discussed.,- 
can possibly take their place. 

One of the many problems which 
museum curators have to solve is to de- 
termine the degree to which the silent 
teaching can be extended or, more con- 
cretely, what amount of information 
it is advisable to print on the labels. 
They have to assume that the visitor’s 
knowledge is very limited. Yet their 
explanations must remain relatively 
short, in the first place, because it is 
impossible or inexpedient to teach a 
whole subject apropos of a_ special 
topic and, in the second place be- 
cause labels of inordinate length 
would rarely be read. Even the 
most zealous visitor would find it hard 
to read, standing, many such labels; 
fatigue would soon relax his attention. 

I love museums and have visited 
‘arefully a good many. I have read 
innumerable labels relative to subjects 
with which I was very familiar, and as 














































others 


many regarding subjects of 
which I knew much less, if anything. 
My general impression is that the 
art of label-writing is on the whole 
very well understood. I have seldom 
The greater number 
arevery wellcomposed but many are far 
too long. Yet, even when their length 
fatigued me, I did not see how they 
could have been materially shortened. 

Labels which are too short are 
bound to be misunderstood, except by 
experts, or to remain enigmatic; if 
they are too long, they will not be read 
or they will exhaust very quickly the 
reader’s zeal. 


seen bad labels. 


Is there no way out? 
I believe I have found one. 

Most museums, aside from their 
scientific publications, print various 
leaflets for theuse of the average visitor 
and also post cards. The sale of such 
post cards must be very considerable, 
especially if they are really good. 
Each of these cards, as soon as itis 
sold, becomes a memento which ex- 
tends the educational influence of 
the museum into thousand of homes, 
scattered all over the world. 

The label problem would be ad- 
mirably solved by a more systematic 
and intelligent use of these cards, 
and also of other museum publications. 
The main defect of the present system 
is that the public does not know 
sufficiently which cards are available. 
This information should be given to 
the visitor at the psychological mo- 
ment, when he longs for it and is best 
prepared to take it in, that is, at the 
‘ery moment when a certain object 
ias awakened his curiosity and when 
ne is making a more or less painful 
ffort to read the explanatory label. 
ong labels should not be suppressed 
ut supplemented by cards reproduc- 
ng their text together with an illus- 
ration of the object explained. A 
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number clearly marked on the label 
should refer the visitor to the cor- 
responding card and would enable 
him to buy it easily before leaving. 

The reading of a label would then 
become much less tiring because the 
visitor would not make any serious 
effort to memorize it. Neither would 
he be dismayed if he did not under- 
stand it well at once, for having noted 
its number on a slip of paper, he would 
depend on the possibility of obtaining 
a copy of it. to be perused at leisure. 

The reform which I 
very simple and very humble; yet 
its introduction would imply a great 
progress. It 


advocate is 


would increase 
siderably the teaching value of mu- 
seums. To illustrate this, let us 
suppose for a moment that a museum 
has been organized according to my 
views. 


con- 


That is, the main objects on 
exhibition are explained, as much as 
possible, on labels placed close by, at 
a convenient height, and printed in a 
beautiful and very legible type. Some 
other labels added, 
necessary, to give more general in- 
formation relative to a whole group of 
objects. Thus far I have simply 
described the practice followed in 
every progressive museum. In 
museum, 


are whenever 


my 
these 
labels bears in the upper right hand 
corner a very legible number. As 
soon as a visitor enters the build- 
ing, he is given a card containing 
on one side an explanation of these 
numbers and a plan of the museum 
ora brief list of the main collections. 
The other side is lined and blank. 
The explanavion reads as follows: 
When a label bears a number in the upper 


however, each of 


right hand corner, it means that the museum 
has published a post card (bearing the same 
number) representing the object in question 
and reproducing the label with possibly some 
additional information and_ bibliographical 
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references. Write on the back of this card 
label numbers of the objects interesting you. 
The post cards (or other publications) rela- 
tive to them may be obtained, by quoting 
these numbers, at the office near the exit. 

In this way the visitor is able to 
acquire without fatigue and without 
trouble, the information which is of 
greatest value to him. He has also 
the opportunity of increasing his 
knowledge, should he so desire, for the 
post card bears the title of the best 
book or paper devoted to the subject. 

I have spoken chiefly of cards, 
which represent the most general and 
the most important case, but other 
publications and (chiefly in art mu- 
seums) photographs could be referred 
to on the labels by appropriate 
symbols. For example, the number of 
a label and post card being 245, the 
symbols 245A, 245B, 245C might 
refer respectively to a photograph, a 
leaflet, or a larger memoir or book 
relating to the same object. Thus the 
visitor reading in the upper right 
corner the number 245AC would 
know at once that he could obtain a 
post card, a photograph, and a book 
relative to that object. Moreover, 
sach leaflet or memoir published by 
the museum would be referred to 
upon at least one post card. 

Teachers visiting my museum either 
alone or with their classes could 
make use of this system in many 
ways. They might order cards in 
large numbers to be distributed to 
the children during a_ preparatory 
lesson; or, better still, they might 
take their pupils to the museum and 
invite them to choose the most inter- 
esting objects. The corresponding 
cards would be eventually ordered, 
studied, and discussed in the class- 
room, as well as out of it, and a new 
visit to the museum arranged to re- 
examine the objects, make further 
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comparisons, and solve the difficulties 
encountered. It is not necessary to 
expatiate on this. The reader will 
sasily conceive many other possibili- 
ties. It is clear this simple device 
would materially increase the edu- 
rational value of the museum. 

The application of my system would 
be relatively easy. The labels are 
made, the objects have been photo- 
graphed; in many cases, the cards 
already exist. It would suffice to 
number them and to issue the little 
plan card explaining the system. Of 
course, it would be better to start with 
a sufficiently large number of cards 
representing many aspects of the 
museum. Some of these cards might 
be grouped into series and it should 
be made easy for visitors to obtain, 
according to their desires, the whole 
collection or separate series or in- 
dependent cards.'. The initial cost 
would not be great and the system 
would be soon self-supporting. 

I may point out, furthermore, that 
thesystemisapplicabletoany museum, 
irrespective of kind or size. It would 
be easier, perhaps, to apply the plan 
in larger museums, because there an 
assistant would have no other duty 
than the sale and distribution of these 
cards. The scheme would be very 
useful also in smaller museums, not 
merely in serving their local com- 
munity, but likewise in spreading 
their influence abroad, because inter- 
esting objects on view in small mu- 
seums are likely to be less known 
than those sharing the vast publicity 
and prestige of the larger institutions 
Each card is not merely a documen 
for the student, a memento, a_ hint 
but a true representative of the mu 
seum,ahumble but faithful missionary 

1This has been done with considerable success by th 
British Museum. The influence exerted by the Brit 


ish Museum in that on is truly far-reaching. In 192 
the number of cards sold totaled about 700,000. 
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A GILYAK 
The Gilyaks, it is reported, number 4649 individuals. Some time ago they occupied all the basin of 
the Amur River, but from there they were driven out by stronger tribes. At the present time they live 
partly at the mouth of the Amur, and partly on the Island of Sakhalin. 
They excel in wood carving and make artistic representations of the bear, an animal that plays an 
important role in their religious ceremonies. Birch bark is also a material they employ in various ways and 
like the Golds (see pp. 714 and 715), they make garments of fishskin 


Natives of the Russian Far East 


PICTURED FROM STUDIES MADE BY V. K. ARSENIEFF 


Politically Siberia is an eastward extension of Europe. It is not out of place, therefé 
n issue of Naturat History in which Europe is given special emphasis to inch 


re, 
ide 


ie reference to the far outposts of Russian dominion in eastern Siberia and beyond. The 


‘trations introduced by the above picture have been supplied through the kindness 
V. K. Arsenieff under whose supervision they were prepared by the artists A. 
nentieff and N. P. Trafimoff for the great exhibition held at Moscow in 1923. 
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A GOLD MAN 


There are 5016 Golds, living partly on the Sungari and Usuri rivers but chiefly on the lower reaches of 
the Amur River, not far from Lake Kizi. Though the Golds may be classed with the settled tribes rather 
than with the nomadic, the tie that holds them to their place of abode is after alla loose one. They leave a 
locality readily and migrate to another site, 

The greater part of their lives is spent on the water, paddling in the inlets of the Amur or along thi- 
and other rivers. In hunting the sable they make long journeys, penetrating even into the most desolat: 
parts of the Sikhota-Alin Mountains, and thus they have come to know, better than do any of the other 
natives, the rivers, the paths and mountain trails, the ridges and watersheds of the region 




















A GOLD WOMAN 

The Golds wear embroidered garments, but this is not their only or most characteristic apparel 
Decorated fishskin garments are also worn by them and because of this the Chinese call the Golds Yupi- 
tatse,‘‘ Fishskin people.””. A number of such coats are exhibited on the third floor of the American Museum, 
and in the cases devoted to the Golds may be seen also conical hats of the type of that worn by the woman 
in the picture. These hats are made of birch bark and are ornamented with colored figures cut out of the 
bark of that tree. Another type of head covering is that worn by the Gold man on the opposing page. This 
nd of hat, provided with earlaps and topped with the tail of a sable, is also represented in the collections 

the American Museum 
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A LAMUT MAN 


The Lamuts are seacoast Tungus and derive their name from the Tungus word lam, meaning “sea.” 
They live part of the time on the upper reaches of the right-hand inlets of the River Lena, in Kolymsk, and 
in Kamchatka. Altogether they number 3130 individuals. Nowhere do the Lamuts have their own land, 
but they consider all land as belonging to them. 

The bison supplied food, raiment, and shelter to our Plains Indians. The reindeer is no less usefui to 
the Lamuts. It forages for itself and provides food and clothing for its master, in addition to transporting 
him from place to place. With its assistance the Lamuts are able to make their migrations 
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A LAMUT WOMAN 


The fur garments of the Lamuts are of rather striking appearance, being usually decorated with 
lesigns produced by combinations of blue, white, and black beads. Both the costume of the woman above 
and that of the man on the opposing page have ornamentations of this character The large spoon she is 
holding is similar to one of wood on exhibit in the section devoted to the Lamuts on the third floor of the 
\merican Museum, and several smaller spoons of mountainsheep horn may there be seen. A flintlock of 
Russian manufacture similar to that grasped by the man is also on view in the section referred to, as well 
as wooden pipes with metal bow] of a type similar to that held in the right hand of the man 














AN AINU 


This venerable individual is a member of a race once widely spread over Japan. Today his people hav: 
dwindled to a few thousand, some of whom are on the island of Sakhalin, which up to the time of the Treaty 
of Portsmouth, was exclusively under Russian control but is now divided between Japan and Russia. Th« 
Ainus have a white skin and are heavily bearded, and in these respects form a contrast to the Japanese. 
They are the most humble perhaps of all peoples, lacking aggressive qualities. 

The man is shown tuning a tonkari, or mukko, an instrument belonging to the psaltery type. Unlik« 
the Japanese koto, which is laid on the ground or placed on a stand, the tonkari is held with the end having 
the tuning pegs up over the left shoulder. It is played with the fingers of both hands after the manner 0 
the harp. The instrument that is most closely related to the tonkari of the Ainus appears to be the crocodile 
harp of Siam and Burma. Specimens of the tonkari are on view in the Ainu section on the third floor of th 
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HERBERT L. BRIDGMAN 

Herbert L. Bridgman, who recently died at 
sea in his eighty-first year, will be remembered 
for many things, for he poured the rich stream 
of his energy into a number of worthy activi- 
ties and was the champion of many noble 
causes; he was, in the eloquent words of the 
Rev. Dr. Howard Dean French, “an adven- 
turer in the service of mankind.” His career 
in journalism, culminating in his affiliation 
with the Standard Union of Brooklyn, was 
throughout distinguished, and the confidence 
and respect extended to him by the newspaper 
world were evidenced by his election to the 
chairmanship of the New York Publishers 
Association and the presidency of the Ameri- 
‘xan Newspaper Publishers Association. 

His interests, however, were not limited to 
his chosen profession. He was a member of 
the Board of Regents of the University of the 
State of New York and an earnest participant 
in public affairs. Throughout his life explor- 
ation claimed much of his attention. In 1897 
hescaled the Enchanted Mesa in New Mexico. 
During the long years that Peary was stub- 
bornly fighting his way to the Pole, Mr. Bridg- 
man was actively assisting him. He com- 
manded two auxiliary expeditions in support 
of Peary’s project, that of the “Diana’”’ in 
1899 and that of the “Erik” in 1901, and as 
secretary of the Peary Arctic Club aided Peary 
materially in accomplishing the purpose to 
which he dedicated his life. 

President Morris Kk. Jesup of the American 
Museum was also president of the Peary 
Arctic Club, and it was natural, therefore, 
that the two organizations should be brought 
Mr. Bridg- 
man’s interest in the American Museum re- 
ceived its impetus at that time, and it re- 
mained strong to the end. To the Peary 
Arctie Club and its officers the Museum is 
indebted for the gift of one of the sleds that 
made the journey to the Pole, as well as of 
photographie records and other valuable his- 
torie data. Thanks to the tact shown by Mr. 
Bridgman in the course of his visit, at the 
age of sixty, to the interior of Africa, a 
courteous welcome was assured other Ameri- 


into more or less close contact. 


cans entering the same general region, and 
is indirectly the American Museum Congo 
Expedition profited from the reputation for 
fuir dealing and good sense that had been 
e-tablished by Mr. Bridgman. In other ways, 
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too, he was of great assistance to the Museum, 
many a time bringing it to public attention 
through the Standard Union. In recognition 
of his unswerving loyalty to the Museum and 
his never-failing helpfulness, he was accorded 
the unusual honor of being elected an Honorary 
Fellow of this institution. 


INSECTS 

AN INsect MENAGERIE.—A departure from 
the orthodox museum exhibit has been made 
in the American Museum through the instal- 
lation of a case containing a diversity of live 
insects. When the first were 
introduced, they were allowed a free range of 
the case, but with the pressure of population 
resulting from constant 
became 


specimens 


new accretions it 
necessary to confine the different 
groups in glass dishes, bowls, and aquaria, 
so that the pertinence of the labels might be 
preserved and confusion avoided. 

Within the limits of a case a few feet square 
the visitor has been able to observe a range of 
animal habit as great as that represented in 
flesh-eating 
tiger and the herbivorous elephant, and a 
range of structure comparable to that of the 
water-living fish and the arboreal monkey. 
Utethesia bella, one of the most beautiful of 
the moths, has developed from caterpillar to 
adult in this insect menagerie. Beyond the 
glass dome in which it is housed with its 
principal food plant, the rattle box, is a dish 


vertebrate menageries by the 


in which Sitodrepa panicea is reveling. Be- 
cause of its ravages in pharmacies, where it 
will feed without apparent injury even upon 
poisons, this insect is commonly known as the 
drug-store beetle. It appreciates as food what 
man nerves himself to swallow as a medicine, 
but by way of indicating the omnivorous char- 
acter of Sitodrepa panicea, it is shown in the 
exhibit pasturing on corn meal. Insects of 
unsavory reputation like the cockroach and 
the unspeakable bedbug are also exhibited, 
but with labels so informing that one is recon- 
ciled to thei box of cigars 
ruined for the smoker by a small beetle 


presence. A 


(Lasioderma serricorne) that chews tobacco is 
another feature. 

Farther along are the interesting water 
insects,—the which 
attack even good-sized fish; the water strid- 


Belostomidz, some of 


ers that delight us by skating about on the 
calm surface of ponds and slowly moving 
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streams; the water scorpion with a “tail”’ 
that serves as a breathing organ; and the 
aquatic larvee of the dragon fly and damsel 
fly. 

Specimens of the 
mantis formed one of the most interesting 
features of the exhibit. As this Note is 
written, one survivor is still on view, statu- 
esquely waiting, with her traplike front legs 


grass-green praying 


raised not in prayer but in readiness to grasp 
the hapless insect that may approach her. 
A foamy egg mass on her twig and another 
on the glass wall of her prison were deposited 
during her period of captivity and are an 
evidence of the interesting biological happen- 
ings which the visitor who lingers about the 
live-insect case may have the opportunity to 
observe. 

One of the attractive features of the ex- 
hibit is its very impermanence. A visitor may 
step in today and see a different group 
from that which he witnessed last week. Thus 
there is a constant replenishment of interest. 
Yet from another aspect even the insects 
that are replaced are permanently accessible. 
The live-insect exhibit is in a hall filled with 
cases of specimens and the labels 
applying to the live insects frequently have 
cross references to the collections, with the 
opportunities for more extended study that 
they offer the interested visitor. 


insect 


Tue Lapy BeetLte Grour.—Among the 
best friends of the farmer are the lady beetles, 
whose consuming purpose in life, from infancy 
to old age, is to destroy plant lice and scale 
insects. But for the vigilance and voracity of 
these allies of the horticulturist, the ravages 
of some of our insect pests would be even 
more appalling. In the mountainous regions 
of our West untold thousands of these beetles, 
their beneficent summer’s task completed, 
fly to some height—the more lofty, the better 
—to secrete themselves in cracks and crevices 
of the rocks for hibernation. Here, with the 
return of spring, they may be seen pouring 
forth from their winter hiding place, a great 
sprawling stream of life in which the later 
outwellings may overflow those that preceded, 
until there is a piled-up struggling heap of in- 
sects that can be scooped up by the handful. 

In some parts of our country-—California, 
for instance,—the lady beetles thus hibernat- 
ing are gathered, placed in cold storage, and 
shipped at the proper time to horticulturists 
whose crops are threatened by invasions of 
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insect enemies. In this way, like shock troops 
held in reserve for some storming operation, 
the beetles are sent to strategic points instead 
of being permitted to wage war in desultory 
fashion. 

A spring emergence of the kind above 
described is depicted in the most recently 
completed insect exhibit on the third floor 
of the American Museum. The scene is the 
top of Green Mountain, near Boulder, Colo- 
rado. In the foreground are the emerging 
insect hordes, in the far distance are the 
white peaks of the Snowy Range of Rocky 
Mountain Park, and between are deep cafions 
and rugged prominences. Yet the exhibit 
measures only about 3 feet by 4 feet! 

The illusion of vast distance and command- 
ing height is achieved in ingenious ways. The 
window through which the scene is viewed is 
so narrow that the eye does not take in the 
whole vista at one glance but has revealed to it 
only gradually the features of the landscape, 
thus simulating the conditions that obtain as 
one looks from some height upon the beauties 
of nature that lie to the east and south and 
west. The depth of the cajion flanking Green 
Mountain is admirably conveyed through the 
inability of the eye to range very far down its 
side, an abyssmal drop being suggested at 
the point where the eye is denied a further 
downward view. 

The foreground of this effective group was 
made by Mr. Edward J. Burns, the back- 
ground was painted by Mr. Arthur A. Jans- 
son, both under the direction of Mr. James L. 
Clark, while field work and the general plan 
of the exhibit were the contributions of 
Doctor Lutz. 

Two other exhibits in the series in which 
the Lady Beetle Group finds place are near- 
ing completion. One of these shows an un- 
desirable alien from Europe, the white cab- 
bage butterfly (Pieris rapzx), in possession of a 
patch planted with the vegetable to which it is 
partial; the other illustrates phases in the life 
history of a butterfly that annually makes 
long migrations, the monarch (Danaus archip- 
pus), here shown in association with its 
favorite food plant, the milkweed. 


BIRDS 

THE AMERICAN ORNITHOLOGISTS’ UNION 
held its Forty-second Stated Meeting at the 
Carnegie Museum, Pittsburgh, Pennsylvani: 
There was a large attendance of bird lovers 
from all parts of the country who listened 
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with appreciation to the interesting papers, 
the presentation of which extended through 
the morning and afternoon sessions of 
November 11, 12, and 13. Indeed, so full 
was the program that on the morning of two 
of the days independent sessions were run 
simultaneously. The American Museum was 
represented by Dr. Frank M. Chapman and 
the other members of the department of birds, 
and in addition by Mr. H. E. Anthony of the 
department of mammals, Mr. J. T. Nichols, 
of the department of fishes, and Mr. F. L. 
Jacques, of the department of preparation. 
Of the fifty-six papers announced in the pro- 
gram, fourteen were prepared by members of 
the scientific staff of the American Museum, 
and were delivered in the following order: 

“Progress of the Whitney South Sea Ex- 
pedition”’ by Dr. Robert Cushman Murphy; 
“Mutation in Henicorhina” by Dr. Frank M. 
Chapman; ‘The Status of Kumlien’s Gull” 
by Dr. Jonathan Dwight; “A Few Remarks 
on Cyclarhis”’ by Mrs. Walter W. Naumburg; 
“Distribution and Relationships of the Genus 
Mr. Rudyerd Boulton; 
“ Descriptions of New Birds from Costa Rica” 
by Dr. Jonathan Dwight and Mr. Ludlow 
Griscom; “The Systematic Position of 
Bubalornis and Dinemellia” by Dr. James P. 
Chapin; “An Ornithological Reconnaissance 
in Southern Chile’? by Dr. Frank M. Chap- 
man; “ Bird-hunting in Unexplored Panama” 
by Mr. Ludlow Griscom; “ Breeding Seasons 
of Birds in Tropical Africa”’ by Dr. James P. 
Chapin; “The Recent Status of the Bird Life 
of Cobb's Island, Virginia’ by Mr. Rudyerd 
Boulton; “The Interrelation of the Campo 
and Amazonian Faunas”’ by Mrs. Walter W. 
Naumburg; “Some Problems of Geographic 
Distribution in Western Panama” by Mr. 
Ludlow Griscom; and “The Faunal Regions 
of the Western Hemisphere” by Mr. W. DeW. 
Miller. Mr. J. T. Nichols was to have deliv- 
ered a paper on “ Naming Shore Bird Tracks”’ 
but was prevented from doing so through the 
necessity of returning to New York earlier 
than he had planned. 

One of the features of interest at the 
gathering was an exhibition of paintings by 
American bird artists; and both from the 
standpoints of the number of artists repre- 
sented and the quality of their work this 
exhibition marked a notable advance over 
those held in other years. Among the new 
artists whose paintings were particularly 
admired was Mr. F. L. Jacques, who has but 
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recently joined the department of prepara- 
tion, American Museum. 

To Mrs. Walter W. Naumburg, research 
associate in the Museum’s department of 
birds, was accorded the honor of election as a 
member of the American Ornithologists’ 
Union, a distinction limited to one hundred 
individuals and heretofore extended to only 
two other women, Mrs. Vernon Bailey and 
Mrs. Mabel Osgood Wright. 


THE NATIONAL ASSOCIATION OF AUDUBON 
SoctettEs held its Twentieth Annual Meeting 
in the American Museum October 28. The 
business session, with the presentation of the 
annual reports, took place in the morning, 
the confidence of the association in its able 
directorate being manifested through the 
reélection of those members of the Board 
whose term of service had expired. Aftera 
buffet luncheon, an Educational Conference 
was conducted by Mr. Edward H. Forbush, 
several of the members present discussing the 
opportunities for furthering the knowledge of 
birds among young and old through the facili- 
ties at the command of the association. Mr. 
Edward Avis then gave his delightful ‘ Bird 
Song Recital,’ reproducing the notes of the 
field and forest with such astonishing faith- 
fulness that it seemed hard to believe that 
tones of this liquid and flutelike quality could 
be engendered by the vocal organs of a man. 

Mr. Avis was not the only individual who 
added to the instructive entertainment of the 
session. At the public meeting held in the 
Auditorium of the Museum on the evening 
preceding the official gathering, Dr. A. A. 
Allen gave an informing talk, illustrated by 
many excellent lantern and 
pictures, of his recent visit to Texas and the 
Everglades of Florida, where he engaged in a 
successful search for some of the rarer birds 
of the 
Doctor Allen’s address was preceded by one 
delivered by Mr. T. Gilbert Pearson, presi- 
dent of the association, in which Mr. Pearson 
pleaded for sane conservation. 

EDUCATION 

WEsTERN RESERVE UNIVERSITY.—Octobe! 
9 was an eventful day in the history of West- 
ern Reserve University. In the morning D! 
Robert Ernest Vinson was inaugurated as 
seventh president of the institution and in 
the afternoon the new building of the schoo! 
of medicine was dedicated. A large numb 
of delegates representing universities, college- 
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schools, scientific societies museums, and 
educational associations located throughout 
the country testified by their presence to the 
interest of the learned world in these vital 
happenings. The American Museum was 
represented on the occasion by Dr. H. L. 
Madison, acting director of the Cleveland 
Museum of Natural History, and by Mr. 
Lewis Blair Williams, of Cleveland. 

Doctor Vinson succeeds to an office left 
vacant in 1921 through the retirement from 
active service of President Charles Franklin 
Thwing, who had discharged his duties with 
vigor and distinction for more than thirty 
years. In the interval between the retire- 
ment of Doctor Thwing and the inauguration 
cf his successor, Doctor Williamson as acting 
president guided the fortunes of Western 
Reserve. With the heavy responsibilities 
that his appointment involves Doctor Vinson 
is especially well fitted to cope, for he has had 
not only an important career as a teacher but 
also administrative experience extending over 
many years during which he held the presi- 
dency of the Austin (Texas) Presbyterian 
Theological Seminary and subsequently that 
of the University of Texas. 

In connection with the dedication of the 
new building of the school of medicine, it is 
fitting to recall that it is now more than 
eighty years ago that instruction was begun 
in the Cleveland Medical College, which sub- 
sequently became the medical department of 
Western Reserve. The first medical school 
building was erected at a cost of $20,000 
during 1846-47. The second building, the 
gift of Mr. John L. Woods, who donated 
$243,000 to cover the cost of its erection, 
was begun in 1885 and dedicated in 1887. 
Although in the course of the decades that 
followed the facilities of the school were 
extended through the erection of a chemical 
laboratory building in 1898 and of the H. K. 
Cushing Laboratory of Experimental Medi- 
cine in 1908, it was not until this year that a 
third medical building was presented to the 
institution. This building, to the dedication 
of which the afternoon ceremonies of October 
9 were devoted, was made possible through 
the sum of $2,500,000 generously donated for 
the purpose by Mr. Samuel Mather. 

RENSSELAER PoLyTEcuHNIc InstiTuTE, the 
oldest existing college of science and engineer- 
ing in any English-speaking country, cele- 
brated the one hundredth anniversary of its 
founding on October 3-4. The presidents 
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of Yale, Cornell, the University of Wiscon- 
sin, New York University, and the Massa- 
chusetts Institute of Technology, the presid- 
ing officers of leading engineering societies of 
Great Britain, France, and Italy, of Canada 
and the United States, the president of the 
National Academy of Sciences, the Hon. 
Herbert Hoover, and Mrs. Elizabeth Van 
Rensselaer Frazer, a lineal descendant of the 
founder, were among the distinguished guests 
who participated in the exercises commem- 
orating the event. A pageant illustrating 
significant steps in the development of the 
Institute and in the progress of science during 
the last hundred years was enacted on the 
campus. 

Rensselaer Polytechnic Institute was not 
the first college in the United States to 
offer courses in science, but it is the only 
educational institution devoted to the sci- 
ences which has had a continuous existence 
for ten decades. Nor does its distinction 
rest on this ground alone. As originally 
planned by its founder, Stephen Van Rens- 
selaer, it was to provide teachers for the 
instruction of “‘the sons and daughters of 
farmers and mechanics” in ‘agriculture, 
domestic economy, the arts, and manufac- 
tures.”’ It was thus the first school of agri- 
culture in the United States, antedating by 
nearly thirty-five years its nearest rival, the 
Michigan State Agricultural College. How- 
ever, agriculture soon took a subordinate 
place in the curriculum and in time was 
dropped altogether. Amos Eaton deserves 
equal recognition with the founder, for to the 
intellect and vision of this remarkable man 
were due in no small measure the auspicious 
beginnings of the institution. A pioneer in 
educational methods, he was the first to 
introduce field work and laboratory routine 
into an American college, thus adding another 
claim of primacy to the several already en- 
joyed by the Institute. He looked upon it 
as “the common workshop for all colleges, 
academies, and other literary and scientific 
seminaries of learning’’ and aimed to make 
it in fact a graduate school. 

Through its alumni Rensselaer Polytechnic 
Institute has spread its influence and its 
educational standards far beyond the walls 
of the institution. While its most distin- 
guished triumphs have been in the field of 
engineering, its list of graduates includes a 
number who have made contributions of 
enduring value to the natural sciences. 
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CONSERVATION 

SPARE THE Hotity.—The use of evergreens 
in the celebration of Christmas is of very 
ancient origin. The mistletoe had its place 
even in the ritual of the Druids and in Sean- 
dinavian myth, the association of holly with 
the Yuletide is celebrated in ballads dating 
back to the fifteenth century, and the Christ- 
mas tree, adorned with its lights and decora- 
tions, bloomed on Holy Night at least as 
early as 1604. 

We love the old customs of Christmas, but 
our very love for them is putting their con- 
tinuance in jeopardy. The number of coni- 
fers annually chopped down to contribute 
to the Christmas cheer leaves a trail of desola- 
tion in our forests, and with the progress of 
the destruction we may be forced in time to 
the realization that a tree that wears its re- 
freshing green throughout the year is prefer- 
able to one that is resplendent in glory for 
but a single day. 

More serious than the annual demand 
for Christmas trees is the yearly toll taken 
of our depleted supply of holly. Nature 
provided this plant with leaves the sharp 
points of which are a deterrent to the attacks 
of animals, but its beautiful scarlet berries 
have doomed it to destruction at the hands of 
man. The outdoor Nature Club of Houston, 
Texas, has sent an appeal to the “Fellow 
Lovers of America’s Outdoors,” pleading for 
their coédperation in bringing about its dis- 
continuance as a Christmas decoration in 
order that this symbolic plant may be pre- 
served from possible extinction. In the 
interest of the very perpetuity of our time- 
honored Christmas customs it is imperative 
that nature be allowed a chance to recuperate. 

REPTILES 

HoME OF THE GOPHER TURTLE.— Some 
years ago the late Mary Cynthia Dickerson 
planned a companion group to her last master- 
piece, ‘The Florida Group.” It was during 
a trip to Florida that she became interested 
in the habits of the gopher turtle and realized 
the great possibilities in representing the 
home life of these strange subterranean 
tortoises. Other undertakings, however, 
interferred with the fulfillment of Miss 
Dickerson’s plan and the arrangement was 
practically abandoned at the time she with- 
drew from the American Museum. Recently, 
through the coédperation of several friends of 


the Museum, particularly Mr. Thomas 


Hallinan, Mr. T. D. Carter, and Mr. C. H. 
Halter, it has been possible to present a scene 
from’ the home life of the gopher turtle—if 
not on the same broad lines as those Miss 
Dickerson wished—at least in a way that 
is sure to arouse the interest of the visitor 
to the reptile hall. 

Parts of two burrows are reproduced in the 
group, and in the case of one of them the 
interior is shown. The gopher turtles are 
represented as just starting out for a morn- 
ing’s forage for wire grass and other appar- 
ently non-digestible vegetation growing near 
their home. The eggs of a gopher turtle are 
seen in their sandy chamber just below the 
entrance to one of the Such a 
chamber is independent of the burrow, being 
excavated by the turtle solely for the recep- 
tion of the eggs. Another clutch of eggs has 
already hatched and some of the young tur- 
tles are represented wandering among the 
dead leaves and other litter which fill the hol- 
lows between the dunes. Due to the size of 
the group not all of its details can be shown 
in a photograph, and these young turtles could 
not therefore be included in the accompany- 
ing picture. A gopher snake, disturbed from 
his resting place in a shrubbery where he has 


burrows. 


passed the night, is lying very quietly until he 
is sure that it is only a gopher turtle making 


all the noise in the near-by bushes. Gopher 
snakes have as gentle dispositions as the com- 
placent tortoises with which they chum. It 
is only the rats and “salamanders,” small bur- 
rowing mammals (Geomys), that ever feel the 
full strength of their powerful coils and 
sharp teeth. 

The group, which was constructed by Mr. 
E. J. Burns and other members of the Mu- 
seum’s department of preparation working 
under the direction of Mr. James L. Clark, 
illustrates an interesting case of vertebrate 
symbiosis. A large spotted frog, Rana xsopus, 
crouches like a watchdog on a shelf which he 
has dug for himself at the mouth of the bur- 
row. When a shadow passes over the burrow 
entrance, the frog quickly hops down into the 
lower depths. Whether or not he warns the 
turtle of the intruder is not known, but at 
least the turtle tolerates the frog’s presence 
The frog, unlike the turtle, does not breed 
near the burrow, but seeks for the purpos 
some pond in the pine forest. Burrows of go- 
pher turtles are abundant in the pine wood= 
of Florida, for it is here that we find sandy 
soil. The distribution of both turtle and frog 
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seems to be confined to this sandy soil in which 
the turtle can easily dig. 

There are three species of gopher turtles 
in the United States. Two of these turtles are 
Westerners which fréquent the deserts of 
Texas, Arizona, California, and Nevada. 
The Florida gopher turtle is used extensively 
for food. An interesting account of “Gopher 
Pulling in Florida” has been described in 
NatTurRAL History by Dr. G. Clyde Fisher.! 

FISHES 

Tue AMERICAN Society oF IcHTHYOLO- 
Gists AND HerpETOLOGIsTS held its Ninth 
Annual Meeting in Burton Hall, Smith 
College, October 25, 1924. The following 
officers were elected: president, Dr. Thomas 
Barbour, of Harvard University; vice presi- 
dents, Dr. Leonhard Stejneger, of the United 
States National Museum, Prof. H. H. Wilder, 
of Smith College, Mr. J. T. Nichols, of the 
American Museum; treasurer, Mr. Henry W. 
Fowler, of the Academy of Natural Sciences 
of Philadelphia; secretary, Prof. Emmett R. 
Dunn, of Smith College. 

Among the papers presented was one by 
Prof. Albert H. Wright, of Cornell Univer- 
sity, devoted to the description of a rare 
southern frog. The species in question is 
very like the bullfrog but its tadpole is quite 
unlike the ‘‘yellow tad” of the familiar bel- 
lower. Professor Dunn exhibited a series 
showing the development of a small West 
Indian tree frog (also found in Florida), 
wherein there is no tadpole stage, the young 
frog hatching directly from the egg. Mr. 
Nichols spoke of the fresh-water fishes of 
China, introducing the subject of geographical 
distribution. A discussion followed in which 
emphasis was laid on the importance of the 
faunal unit, an association of animals espe- 
cially adapted to a certain area or climate 
and there dominant. The difficulty of de- 
limiting so-called faunal areas except by the 
dominance of one or another faunal unit in a 
given territory was stressed. 


Papers BY Dr. E. W. Gupcer.—Among 
the papers which Dr. E. W. Gudger has re- 
cently issued, in additien to those that have 
appeared in Natura History, where his 
contributions are always read with interest, 
are the following: “The Sources of the 
Material for Hamilton Buchanan’s Fishes of 
the Ganges, the Fate of His Collections, Draw- 
ings, and Notes, and the Use Made of His 


INaTURAL History, May, 1917. 



























































HISTORY 


Data,’ in the Journal and Proceedings, Asia- 
tic Society of Bengal (New Series), Vol. XIX, 
No. 4; “‘On the Proper Wording of the Titles 
of Scientific Papers,” in Science, Vol. LX, 
No. 1540; ‘“‘More About Spider Webs and 
Spider Web Fish Nets,” in the Zoological 
Society Bulletin for July, 1924, presenting 
certain interesting data in corroboration of 
his previous articles regarding this astonishing 
use of spider webs; and “ Pliny’s Historia Nat- 
uralis—the Most Popular Natural History 
Ever Published,’’ in Jsis (Brussels), Vol. VI, 
No. 18. Doctor Gudger has succeeded in trac- 
ing 222 editions of the Historia Naturalis, 
that were published between 1469 and 1906 
Of these 190 were issued between 1469 and 
1799, a span of 330 years. In addition he 
has traced 281 items of Pliniana (single books 
of Pliny’s work, comments on his writings, 
ete.), constituting a grand total of 503 publi- 
cations of natural history bearing. In view 
of this impressive aggregate, there is justifica- 
tion for Doctor Gudger’s subtitle ““The Most 
Popular Natural History Ever Published.” 





VERTEBRATE FOSSILS 

Dr. FRIEDRICH VON HUENE of Tiibingen 
University is known to many friends of the 
American Museum as an authority on dino- 
saurs. Before the war he spent a year or more 
in America, studying in different museums and ; 
visiting the fossil fields. In 1921 he opened 
up a remarkable fossil quarry in southern 
Wiirttemberg from which he secured a series 
of skeletons of the rare Triassic dinosaurs,— 
ancestors of the giant dinosaurs of later 
geologic periods. These skeletons are now 
being prepared at Tiibingen. The collec- 
tions were made under the joint auspices of 
the American Museum and Tiibingen Uni- 
versity, and the collection will be divided 
between the two institutions. The Museum 
looks forward to a fine representation of 
these primitive dinosaurs, known in this 
country chiefly from their footprints in the 
sandstones of the Connecticut River and 
elsewhere. Only two skeletons of Triassic 
dinosaurs have been found in this country— 
the two species of Anchisaurus in Yale Uni- 
versity—and they are of small size and in- 
complete. The American Museum has only 
footprints, teeth, and a cast of the bigger 
Yale specimen as representatives of this 
important group. Fairly complete skeletons 
have been found in South Africa, but the 
Triassic dinosaurs are known principally 


























from Trossingen in Wirttemberg and Hal- 
berstadt in Saxony. The best of the Halber- 
stadt specimens are in Berlin. Three fine 
skeletons from Trossingen and another place 
are in the Stuttgart Museum; the new speci- 
mens will equal or surpass any of those men- 
tioned. The preparation of two of the skele- 
tons has been completed, Doctor von Huene 
informs us, and preparators are now at work 
on a third one. 

Not long ago the Buenos Aires and La 
Plata museums in Argentina invited Doctor 
von Huene to study and describe the dino- 
saurs in their collections, and he spent nearly 
a year on this research, working in the mu- 
seums and visiting the localities where the 
dinosaurs were found. The remains are for 
the most part those of gigantic amphibious 
dinosaurs, related to our Brontosaurus and 
Diplodocus, equally huge and of somewhat 
later geologic age. Doctor von Huene writes, 
however, that fragmentary remains of other 
kinds are also present. He visited the dino- 
saur fields and some of the fossil mammal 
localities in Patagonia, and writes of a re- 
markable series of skeletons of giant dinosaurs 
which were being taken out at the time he 
left. He made also a number of very valuable 
observations on the geologic age and succes- 
sion of the formations in that region. These 
present a problem which has been much dis- 
puted, and his expert and unbiased observa- 
tions and conclusions will carry great weight 
in deciding the controversy. He confirms 
completely the view that the dinosaurs are 
limited to the older Cretaceous formations, 
and the mammals are all of later age and not, 
as was formerly supposed, contemporary 
with the dinosaurs. 

On completing his South American work 
Doctor von Huene went to South Africa, 
where he spent some months visiting the 
museums of Cape Town, Grahamstown, etc., 
and the various collecting grounds of the 
Karoo series of rocks, whence have come the 
rast variety and numbers of primitive rep- 
tiles of Permian and Triassic age. The Ameri- 
can Museum has one of the four well-known 
collections of these remarkable and interesting 
primitive reptiles of South Africa, and the 
Moschops and Endothiodon skeletons in the 
exhibition halls of the Museum are a fair 
sample of their strange and curious character. 
Doctor von Huene secured a fine collection 
for Tiibingen University, and is now on his 
way home. 


NOTES 





It isa pleasure to note in his letters repeated 
references to the courtesy and aid received 
both from the government and individuals in 
Argentina and South Africa. As a result of 
his visit to the United States he has many 
cordial friends and admirers in this country 
who are appreciative that his high scientific 
standing and attractive personality are re- 
ceiving recognition elsewhere as well. 


Ww. D. M. 


ASTA 

Naturat History Museum IN PEKING. 
One of the indirect results of President Henry 
Fairfield Osborn’s visit to Peking is a marked 
revival of interest in the project of a natural 
history museum for that great and historic 
city. Mr. Roy Chapman Andrews, leader of 
the Third Asiatic Expedition of the Ameri- 
can Museum and Asia Magazine, writes, 
under date of August 11, that Wellington 
Koo, Minister of Foreign Affairs and Acting 
Premier (at that time), a graduate of Colum- 
bia University, is especially interested in the 
movement. A mandate has been issued by 
the President of the Republic, a society has 
been formed, and the museum project now 
has the highest official sanction. It has been 
approved at a meeting attended by three 
-abinet ministers, besides the Acting Premier 
and other prominent Chinese officials. It 
had previously been approved by Dr. W. W. 
Yen, Premier-elect of the Chinese Republic. 
It is essentially a Chinese movement, the 
only two foreigners in the society being Dr. 
John C. Ferguson and Mr. Andrews. <A con- 
siderable amount of money has been sub- 
scribed by the Chinese officials personally and 
they are planning to secure government 
support. 

The museum will open as an exhibition and 
educational institution and will take on func- 
tions of research in future years. A number 
of valuable and interesting specimens for 
exhibition and instruction were taken over 
by Mr. Andrews on his return to China and 
these are highly appreciated by the Chinese 
officials. Among those deeply interested is 
Dr. Kung Bah King, director of the Art 
Museum, which is now well established in 
one of the palaces of the Forbidden City. 
Chinese officials are giving attention to other 
vacant palaces with a view to securing appro- 
priate quarters for the natural history mu- 
seum, and as the specimens arrive they will be 
immediately installed in the site selected. 
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Particularly desired at the start are attrac- 
tive educational exhibits to make a showing 
that will arouse and enlist public support. 
Among the specimens to be sent by the Ameri- 
can Museum are two of the original dinosaur 
eggs and some of the original protoceratop- 
sian material; the American Museum also 
contemplates sending some animals and birds 
which will make a beginning in zoélogy and 


will illustrate methods that the Chinese 
preparators may learn to duplicate. 
NEW MEMBERS 


SINcE the last issue of Narurat History 
the following persons have been elected mem- 
bers of the American Museum, making the 
total membership 7814:— 


Fellow: Docror THomas BarRBour. 
Honorary Life Members: Messrs. Don 
RAFAEL GRAJALES, DimMiTrRIos PAPADE- 


METRIUS, AND A. R. WiLcox. 


Life Members: Miss Louise W. Case, Dr. 
Matcotm H. Tatitman; Messrs. HERBERT 
L. Atpricu, Henry WaLpo GREENOUGH, 
M. D. Howe.tu, ArtHur Newton Pack, 
AND WILLIAM RENNULT. 


Sustaining Members: Dr. JoseErpH H. ABRA- 
HAM; Mr. Cuas. M. Koun. 


Annual Members: MerspamMes Henry H. 
ALLEN, O. T. BARNES, GEORGE E. BREWER, 
Jr., Irvinc J. Fox, 8S. H. Harrsnorn, 
EuGeNE D. Hawkins, ERNEstT INGERSOLL, 
CHARLES MAa.tuory, J. 8S. NOFFSINGER, 
Davin B. OGpEN, FREp. Starr, WILLIAM 
Reep Tuompson, L. Mc A. Toorn, KINSLEY 
Twintnc; THe Misses Evetyn Bore.er, 
Mary Bussina, JEssrE CHase, M. DREsSEL, 
Laura B. GarrReEtTT, GLADys A. REICHARD, 
Emma C. Reynoups, Myra VALENTINE, 
VirGINIA YounG; Docrors E.uis Bontme, 
Maanus C. In~tsenc, Mary Keyr IsHam, 
Morton C. Kaun, ARTHUR STEIN; MEssrs. 
THEODORE 8. BarBer, Louis G. BENDICcK, 
Storrs Bricuam, I. L. BRoapwin, Epwarp 
M. Brown, Geo. F. BROWNELL, GorRDON 
W. BurNnHAM, CHARLES S. Crow, Mat- 
cotm B. DutcHer, EpGar’_ ELLINGER, 
Epwarp R. A. EScHENBACH, FREDERIC 
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FIcHTEL, JULES <A. GUILLAUME, GEO. 
HAMILTON, PascaL R. Harrower, JuLius 
Houz, TuHeo. C. Hovey, Artuur J. JoNEs, 
W. F. Marsuwati, I. D. Morrison, H. H. 
Morse, Wm. T. Payne, JASON SEABURY 
PETTENGILL, JESSE F. ROSENFELD, SIDNEY 
C. VALENTINE, Oscar M. VoorHEEs, FRAN- 
cis G. WicKWARE; CHILDREN’S UNIVER- 
sity ScHooLt, LAWRENCE ScHoo., LIBERTA 
ScHOOL; SIsTERS OF St. Dominic. 


Associate Members: Merspames James I. 
Kay, Water A. Scortr, J. R. Tinpbte, 
Hitpa H. WuLien; THe Misses CAROLINE 
A. ABBATT, EunIcE R. BLACKBURN, ASTRID 
L. Jounson, Mary E. STevENSON; PRor. 
CLODOVEO CarRIOoN; Cou. C. DEJ. LUXMORE; 
Docrors Wm. Hewson BAttTzELL, KENNON 
Dunuam, Avucust T. Gast, J. S. KELsEy, 
Jr., Cuas. T. Vorutes; Messrs. DuNcAN 
McArtruur ANDERSON, WALTER A. ANGELL, 
RENE Bat, GARDNER R. P. BARKER, CHARLES 
H. Buatcurorp, Simon P. BoOMGARDNER, 
Ro.anp 8S. Bonn, ALAN BoybeEn, F. C. Buck- 
MASTER, JOEL W. Burpick, LELAND B. Cask, 
Harry A. Caso, W. L. Cuiause, T. W. 
Cioney, Louis W. DauzeE.t, F. G. DarRLinc- 
TON, JR., WALTER HeNrRy Daves, Jr., JEAN 
De.acour, ALAN C. Drxon, G. Tyrwuitt- 
DrakE, W. J. DuGan, JoHN ERICKSON, 
PuHILOTHEOS K. FERNEY, GEORGE M. Gray, 
Frank A. Hatuapay, Epwarp C. Ham- 
MOND, Wm. ALBERT Harsison, A. S. HarK- 
NEss, R. Bruce HorsFrautt, WILuiaAmM C. 
HvEBNER. Wo. Prescotrr Hunt, Jr., E. J. 
KEEBLE, JOSEPH W. KENNEDY, JULIAN 
KENNEDY, JR., Henry H. Kine, Jonn W. 
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MEMBERSHIP MORE THAN SEVEN THOUSAND EIGHT HUNDRE 


lor the enrichment of its collections, for the support of its explorations and scientific re 


D 


search, 


and for the maintenance of its publications, the American Museum of Natural History is de- 
pendent wholly upon membership fees and the generosity of friends. More than 7800 members 


are now enrolled who are thus supporting the work of the Museum. ‘The various cl: 


membership are: 


Associate Member (nonresident)* ‘ ; ; ’ ‘ annually 
Annual Member. ; " annually 
Sustaining Member ‘ ‘ ‘ : F ‘ , ; ; annually 
Life Member 

Fellow. . ‘ 

Patron 


Associate Benefactor 
Associate lounder 
Benefactor. ee ee 
*Persons residing fifty miles or more from New York City 
Subscriptions by check and inquiries regarding membership should be addressed: 
I’. Baker, Jr., Treasurer, American Museum of Natural History, New York City. 
FREE TO MEMBERS 
NATURAL HISTORY: JOURNAL OF THE AMERICAN MUSEUM 
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Natura History, published bimonthly by the Museum, is sent to all classes of members 
as one of their privileges. Through Natrurat History they are kept in touch with the activi- 
ties of the Museum and with the marvels of nature as they are revealed by study and explora- 


tion in various regions of the globe. 


AUTUMN AND SPRING COURSES OF POPULAR LECTURES 
Series of illustrated lectures, held in the Auditorium of the Museum on alternate Th 
evenings in the fall and spring of the year, are open only to members and to those holding 
given them by members. 


ursday 
tickets 


Illustrated stories for the children of members are told on alternate Saturday mornings in 


the fall and in the spring. 


MEMBERS’ CLUB ROOM AND GUIDE SERVICE 


A room on the third floor of the Museum, equipped with every convenience for rest, reading, 


tas ‘ ; ' 
ind correspondence, is set apart during Museum hours for the exclusive use of members. 


When 


visiting the Museum, members are also privileged to avail themselves of the services of an 


instructor for guidance. 





THE AMERICAN MUSEUM OF NATURAL HISTORY has a record of mo: 
than fifty years of public usefulness, during which its activities have grown an 
broadened, until today it occupies a position of recognized importance not only in th 
community it immediately serves but in the educational life of the nation. Every yes 
brings evidence—in the growth of the Museum membership, in the ever-larger numb¢ 
of individuals visiting its exhibits for study and recreation, in the rapidly expandin; 
activities of its school service, in the wealth of scientific information gathered by it 
world-wide expeditions and disseminated through its publications—of the increasiny 
influence exercised by the institution. In 1923 no fewer than 1,440,726 individuals 
visited the Museum as against 1,309,856 in 1922 and 1,174,397 in 1921. All of thes 
people had access to the exhibition halls without the payment of any admission fe 
whatsoever. 

The EXPEDITIONS of the American Museum have yielded during the past yea: 
results of far-reaching importance. The fossil discoveries in Mongolia made by thi 
Third Asiatic Expedition, the representative big-game animals of India obtained by the 
Faunthorpe-Vernay Expedition, the collections of fossil vertebrates made in the Siwalik 
Hills by Mr. Barnum Brown, the achievements of the Whitney South Sea Expedition 
and of other expeditions working in selected areas of South America, in the United 
States, in the West Indies, and in Panama, are representative of the field activities of 
the Museum during 1923. Many habitat groups, exhibiting specimens secured by 
these expeditions, are planned for the new buildings of the Museum. 

The SCHOOL SERVICE of the Museum reaches annually more than 5,000,000 boys 
and girls, through the opportunities it affords classes of students to visit the Museum; 
through lectures on natural history especially designed for pupils and delivered both 
in the Museum and in many school centers; through its loan collections, or “traveling 
museums,” which during the past year circulated among 472 schools, with a_ total 
attendance of 1,491,021 pupils. During the same period 440,315 lantern slides were 
loaned by the Museum for use in the schools as against 330,298 in 1922, the total 
number of children reached being 3,839,283. 

The LECTURE COURSES, some exclusively for members and their children, 
others for the schools, colleges, and the general public, are delivered both in the 
Museum and at outside educational institutions. 

The LIBRARY, comprising 100,000 volumes, is at the service of scientific workers 
and others interested in natural history, and an attractive reading room is provide 
for their accommodation. 

The POPULAR PUBLICATIONS of the Museum, in addition to Narurau Ht: 
Tory, include //andbooks, which deal with the subjects illustrated by the collection 
and Guide Leaflets, which describe some exhibit or series of exhibits of special intere 
or importance, or the contents of some hall or some branch of Museum activity. 

The SCIENTIFIC PUBLICATIONS of the Museum, based upon its exploratio1 
and the study of its collections, comprise the Memoirs, of quarto size, devoted to mono- 
graphs requiring large or fine illustrations and exhaustive treatment; the Bullet 
issued since 1881, in octavo form, dealing with the scientific activities of the depar'- 
ments, aside from anthropology; the Anthropological Papers, recording the work of tli 
staff of the department of anthropology, and Novitates, devoted to the publication of 
preliminary scientific announcements, descriptions of new forms, and similar matte 

For a detailed list of popular and scientifie publications with prices apply to 

THE Lisrarian, AMERICAN Museum or Natura History, 
New York City 
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